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INHIBITORS OF HISTONE DEACETYLASE 
[0001] This application claims priority from U.S. Provisional Patent Application No. 60/505884, 
filed on September 24, 2003, U.S. Provisional Patent Application No. 60/532973, filed on December 
29, 2003, and U.S. Provisional Patent Application No. 60/561082, filed on April 9, 2004 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] This invention relates to the inhibition of histone deacetylase. More particularly, the 
invention relates to compounds and methods for inhibiting histone deacetylase enzymatic activity. 

Summary of the Related Art 

[0003] In eukaryotic cells, nuclear DNA associates with histones to form a compact complex 
called chromatin. The histones constitute a family of basic proteins which are generally highly 
conserved across eukaryotic species. The core histones, termed H2A, H2B, H3, and H4, associate 
to form a protein core. DNA winds around this protein core, with the basic amino acids of the 
histones interacting with the negatively charged phosphate groups of the DNA. Approximately 146 
base pairs of DNA wrap around a histone core to make up a nucleosome particle, the repeating 
structural motif of chromatin. 

[0004] Csordas, Biochem. J., 286: 23-38 (1990) teaches that histones are subject to 
posttranslational acetylation of the a,s-amino groups of N-terminal lysine residues, a reaction that is 
catalyzed by histone acetyl transferase (HAT1). Acetylation neutralizes the positive charge of the 
lysine side chain, and is thought to impact chromatin structure. Indeed, Taunton et al., Science, 272: 
408411 (1996), teaches that access of transcription factors to chromatin templates is enhanced by 
histone hyperacetylation. Taunton et al further teaches that an enrichment in underacetylated histone 
H4 has been found in transcriptionally silent regions of the genome. 

[0005] Histone acetylation is a reversible modification, with deacetylation being catalyzed by a 
family of enzymes termed histone deacetylases (HDACs). Grozinger etaf., Proc. Natl. Acad. Sci. USA, 
96: 48684873 (1999), teaches that HDACs are divided into two classes, the first represented by 
yeast Rpd3-like proteins, and the second represented by yeast HdaUike proteins. Grozinger et al. 
also teaches that the human HDAC1, HDAC2, and HDAC3 proteins are members of the first class of 
HDACs, and discloses new proteins, named HDAC4, HDAC5, and HDAC6, which are members of the 
second class of HDACs. Kao et a/., Genes & Dev., 14: 55-66 (2000), discloses HDAC7, a new 
member of the second class of HDACs. More recently, Hu et al. J. Bio. Chem. 275:15254-13264 
(2000) and Van den Wyngaert, FEBS, 478: 77-83 (2000) disclose HDAC8, a new member of the first 
class of HDACs. 
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[0006] Richon et al, Proc. Natl. Acad. Sci USA, 95: 3003-3007 (1998), discloses that HDAC 
activity is inhibited by trichostatin A (TSA), a natural product isolated from Streptomyces 
hygroscopicus, and by a synthetic compound, suberoylanilide hydroxamic acid (SAHA). Yoshida and 
Beppu, Exper. Cell Res., 177: 122-131 (1988), teaches that TSA causes arrest of rat fibroblasts at 
the Gi and G 2 phases of the cell cycle, implicating HDAC in cell cycle regulation. Indeed, Finnin et a/., 
Nature, 401: 188-193 (1999), teaches that TSA and SAHA inhibit cell growth, induce terminal 
differentiation, and prevent the formation of tumors in mice. Suzuki et al t U.S. Pat. No. 6,174,905, 
EP 0847992, JP 258863/96, and Japanese Application No. 10138957, disclose benzamide 
derivatives that induce cell differentiation and inhibit HDAC. Delorme et al, WO 01/38322 and 
PCT/IB01/00683, disclose additional compounds that serve as HDAC inhibitors. ' 
[0007] The molecular cloning of gene sequences encoding proteins with HDAC activity has 
established the existence of a set of discrete HDAC enzyme isoforms. Some isoforms have been 
shown to possess specific functions, for example, it has been shown that HDAC-6 is involved in 
modulation of microtubule activity. However, the role of the other individual HDAC enzymes has 
remained unclear. 

[0008] These findings suggest that inhibition of HDAC activity represents a novel approach for 
intervening in cell cycle regulation and that HDAC inhibitors have great therapeutic potential in the 
treatment of cell proliferative diseases or conditions. To date, few inhibitors of histone deacetylase 
are known in the art. 

BRIEF SUMMARY OF THE INVENTION 
[0009] Ortho-amino benzamides are known HDAC inhibitors. Substitutions at the ortho- and meta- 
positions relative to the amino group are detrimental to the potency of the inhibitors; however, some 
small substituents such as -CH 3 , -F, or -OCH 3 can be tolerated to a certain extent. We have now found 
that o-amino benzamide HDAC inhibitors having a much bigger but flat aromatic and heteroaromatic 
substituents such as phenyl, furyl, thienyl and the like para to the amino moiety are not only well 
tolerated but cause significant increase in HDAC inhibition activity. 

[0010] Accordingly, the present invention provides new compounds and methods for treating cell 
proliferative diseases. The invention provides new inhibitors of histone deacetylase enzymatic activity. 
[0011] In a first aspect, the invention provides compounds that are useful as inhibitors of histone 
deacetylase. 

[0012] In a second aspect, the invention provides a composition comprising an inhibitor of 
histone deacetylase according to the invention or a pharmaceutical^ acceptable salt thereof and a 
pharmaceutical^ acceptable carrier, excipient, or diluent. 
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[0013] In a third aspect, the invention provides a method of inhibiting histone deacetylase in a 
cell, comprising contacting a cell in which inhibition of histone deacetylase is desired with an inhibitor 
of histone deacetylase of the invention. 

[0014] The foregoing merely summarizes certain aspects of the invention and is not intended to 
be limiting in nature. These aspects and other aspects and embodiments are described more fully 
below. All publications (patent or other) are hereby incorporated by reference in their entirety; in the 
event of any conflict between these materials and the present specification, the present specification 
shall control. 

BRIEF DESCRIPTION OF THE DRAWING 
[0015] The figures displays antineoplastic effects of a histone deacetylase inhibitor according to 
the invention on human tumor xenografts in vivo, as described in Assay Example 2, infra. 
[0016] Fig. 1 displays antineoplastic effects of a histone deacetylase inhibitor in hctll6 human 
colorectal carcinoma cells using compound 6. 

[0017] Fig. 2 displays antineoplastic effects of a histone deacetylase inhibitor in A549 human 
lung cancer using compound 29. 

[0018] Fig. 3 displays antineoplastic effects of a histone deacetylase inhibitor in SW48 human 
colorectal cancer using compound 29. 

[0019] Fig. 4 displays antineoplastic effects of a histone deacetylase inhibitor in W48 human 
colorectal cancer usingcompound 67. 

[0020] Fig. 5 displays antineoplastic effects of a histone deacetylase inhibitor in A549 human 
lung cancer using compound 258aa. 

[0021] Fig. 6 displays antineoplastic effects of a histone deacetylase inhibitor in A549 human 
lung cancer using compound 43. 

[0022] Fig. 7 displays antineoplastic effects of a histone deacetylase inhibitor in A431 vulval 
carcinoma using compound 43. 

[0023] Fig. 8 displays antineoplastic effects of a histone deacetylase inhibitor in A431 vulval 
carcinoma using compound 258aa. 

[0024] Fig. 9 displays antineoplastic effects of a histone deacetylase inhibitor in hctll6 human 
colorectal cancer using compound 258aa. 

[0025] Fig. 10 displays antineoplastic effects of a histone deacetylase inhibitor in colo205 human 
colorectal cancer using compound 29. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0026] The invention provides compounds and methods for inhibiting histone deacetylase 
enzymatic activity. The invention also provides compositions and methods for treating cell 
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proliferative diseases and conditions. The patent and scientific literature referred to herein 
establishes knowledge that is available to those with skill in the art. The issued patents, applications, 
and references that are cited herein are hereby incorporated by reference to the same extent as if 
each was specifically and individually indicated to be incorporated by reference. In the case of 
inconsistencies, the present disclosure will prevail. 

[0027] For purposes of the present invention, the following definitions will be used (unless 
expressly stated otherwise): 

[0028] As used herein, the terms "histone deacetylase" and "HDAC" are intended to refer to any 
one of a family of enzymes that remove acetyl groups from the ©-amino groups of lysine residues at 
the N-terminus of a histone. Unless otherwise indicated by context, the term "histone" is meant to 
refer to any histone protein, including HI, H2A, H2B, H3, H4, and H5, from any species. Preferred 
histone deacetylases include class I and class II enzymes. Preferably the histone deacetylase is a 
human HDAC, including, but not limited to, HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-6, 
HDAC-7, HDAC-8, HDA09, HDAO10, and HDAC-1 1. In some other preferred embodiments, the 
histone deacetylase is derived from a protozoal or fungal source. 

[0029] The terms "histone deacetylase inhibitor" and "inhibitor of histone deacetylase" are used to 
identify a compound having a structure as defined herein, which is capable of interacting with a 
histone deacetylase and inhibiting its enzymatic activity. "Inhibiting histone deacetylase enzymatic 
activity" means reducing the ability of a histone deacetylase to remove an acetyl group from a 
histone. In some preferred embodiments, such reduction of histone deacetylase activity is at least 
about 50%, more preferably at least about 75%, and still more preferably at least about 90%. In other 
preferred embodiments, histone deacetylase activity is reduced by at least 95% and more preferably 
by at least 99%. 

[0030] Preferably, such inhibition is specific, i.e., the histone deacetylase inhibitor reduces the 
ability of a histone deacetylase to remove an acetyl group from a histone at a concentration that is 
lower than the concentration of the inhibitor that is required to produce another, unrelated biological 
effect. Preferably, the concentration of the inhibitor required for histone deacetylase inhibitory activity 
is at least 2-fold lower, more preferably at least 5-fold lower, even more preferably at least 10-fold 
lower, and most preferably at least 20-fold lower than the concentration required to produce an 
unrelated biological effect. 

[0031] For simplicity, chemical moieties are defined and referred to throughout primarily as 
univalent chemical moieties (e.g., alkyl, aryl, etc.). Nevertheless, such terms are also used to convey 
corresponding multivalent moieties under the appropriate structural circumstances clear to those 
skilled in the art. For example, while an "alkyl" moiety generally refers to a monovalent radical (e.g. 



4 



WO 2005/030704 



PCTYUS2004/031590 



CH3-CH2-), in certain circumstances a bivalent linking moiety can be "alkyl," in which case those skilled 
in the art will understand the alkyl to be a divalent radical (e.g., -CHrCH r ), which is equivalent to the 
term "alkylene." (Similarly, in circumstances in which a divalent moiety is required and is stated as 
being "aryl," those skilled in the art will understand that the term "aryl" refers to the corresponding 
divalent moiety, arylene.) All atoms are understood to have their normal number of valences for bond 
formation (i.e., 4 for carbon, 3 for N, 2 for O, and 2, 4, or 6 for S, depending on the oxidation state 
of the S). On occasion a moiety may be defined, for example, as (A) a -B-, wherein a is 0 or 1. In such 
instances, when a is 0 the moiety is B- and when a is 1 the moiety is A-B-. 
[0032] For simplicity, reference to a "C n -C m n heterocyclyl or u C n -C m " heteroaryl means a 
heterocyclyl or heteroaryl having from "n" to "m" annular atoms, where V and ¥ are integers. 
Thus, for example, a Cs-Crheterocyclyl is a 5- or 6- membered ring having at least one heteroatom, 
and includes pyrrolidinyl (C 5 ) and piperidinyl (C 6 ); C 6 -hetoaryl includes, for example, pyridyi and 
pyrimidyl. 

[0033] The term "hydrocarbyl" refers to a straight, branched, or cyclic alkyl, alkenyl, or alkynyl, 
each as defined herein. A M C 0 " hydrocarbyl is used to refer to a covalent bond. Thus, "Co-C r 
hydrocarbyl" includes a covalent bond, methyl, ethyl, ethenyl, ethynyl, propyl, propenyl, propynyl, and 
cyclopropyl. 

[0034] The term "alkyl" as employed herein refers to straight and branched chain aliphatic 
groups having from 1 to 12 carbon atoms, preferably 1-8 carbon atoms, and more preferably 1-6 
carbon atoms, which is optionally substituted with one, two or three substituents. Preferred alkyl 
groups include, without limitation, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, and hexyl. A To" alkyl (as in "Co-Cralkyl") is a covalent bond (like M C 0 " hydrocarbyl). 
[0035] The term "alkenyl" as used herein means an unsaturated straight or branched chain 
aliphatic group with one or more carbon-carbon double bonds, having from 2 to 12 carbon atoms, 
preferably 2-8 carbon atoms, and more preferably 2-6 carbon atoms, which is optionally substituted 
with one, two or three substituents. Preferred alkenyl groups include, without limitation, ethenyl, 
propenyl, butenyl, pentenyl, and hexenyl. 

[0036] The term "alkynyl" as used herein means an unsaturated straight or branched chain 
aliphatic group with one or more carbon-carbon triple bonds, having from 2 to 12 carbon atoms, 
preferably 2-8 carbon atoms, and more preferably 2-6 carbon atoms, which is optionally substituted 
with one, two or three substituents. Preferred alkynyl groups include, without limitation, ethynyl, 
propynyl, butynyl, pentynyl, and hexynyl. 

[0037] An "alkylene," "alkenylene," or "alkynylene" group is an alkyl, alkenyl, or alkynyl group, as 
defined hereinabove, that is positioned between and serves to connect two other chemical groups. 
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Preferred alkylene groups include, without limitation, methylene, ethylene, propylene, and butylene. 
Preferred alkenylene groups include, without limitation, ethenylene, propenylene, and butenylene. 
Preferred alkynylene groups include, without limitation, ethynylene, propynylene, and butynylene. 
[0038] The term "cycloalkyl" as employed herein includes saturated and partially unsaturated 
cyclic hydrocarbon groups having 3 to 12 carbons, preferably 3 to 8 carbons, and more preferably 3 
to 6 carbons, wherein the cycloalkyl group additionally is optionally substituted. Preferred cycloalkyl 
groups include, without limitation, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, 
cyclohexenyl, cycloheptyl, and cyclooctyl. 

[0039] The term "heteroalkyl" refers to an alkyl group, as defined hereinabove, wherein one or 
more carbon atoms in the chain are replaced by a heteroatom selected from the group consisting of 
0, S, and N. 

[0040] An "aryl" group is a CfCm aromatic moiety comprising one to three aromatic rings, which 
is optionally substituted. Preferably, the aryl group is a C 6 -€io aryl group. Preferred aryl groups 
include, without limitation, phenyl, naphthyl, anthracenyl, and fluorenyl. An "aralkyl" or "arylalkyl" group 
comprises an aryl group covalently linked to an alkyl group, either of which may independently be 
optionally substituted or unsubstituted. Preferably, the aralkyl group is (C]£ 6 )alk(C6-C] 0 )aryl, including, 
without limitation, benzyl, phenethyl, and naphthylmethyl. 

[0041] A "heterocyclic" group (or "heterocyclyl) is an optionally substituted non-aromatic mono-, 
bi-, or tricyclic structure having from about 3 to about 14 atoms, wherein one or more atoms are 
selected from the group consisting of N, 0, and S. One ring of a bicyclic heterocycle or two rings of 
a tricyclic heterocycle may be aromatic, as in indan and 9,10dihydro anthracene. The heterocyclic 
group is optionally substituted on carbon with oxo or with one of the substituents listed above. The 
heterocyclic group may also independently be substituted on nitrogen with alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylsulfonyl, arylcarbonyl, arylsulfonyl, alkoxycarbonyl, aralkoxycarbonyl, or on sulfur 
with oxo or lower alkyl. Preferred heterocyclic groups include, without limitation, epoxy, aziridinyl, 
tetrahydrofuranyl, pyrrolidinyl, piperidinyl, piperazinyl, thiazolidinyl, oxazolidinyl, oxazolidinonyl, and 
morpholino. In certain preferred embodiments, the heterocyclic group is fused to an aryl, heteroaryl, 
or cycloalkyl group. Examples of such fused heterocycles include, without limitation, 
tetrahydroquinoline and dihydrobenzofuran. Specifically excluded from the scope of this term are 
compounds where an annular 0 or S atom is adjacent to another 0 or S atom. 
[0042] In certain preferred embodiments, the heterocyclic group is a heteroaryl group. As used 
herein, the term "heteroaryl" refers to optionally substituted groups having 5 to 14 ring atoms, 
preferably 5, 6, 9, or 10 ring atoms; having 6, 10, or 14 pi electrons shared in a cyclic array; and 
having, in addition to carbon atoms, between one or more heteroatoms selected from the group 
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consisting of N, 0, and S. For example, a heteroaryl group may be pyrimidinyl, pyridinyl, 
benzimidazolyl, thienyl, benzothiazolyl, benzofuranyl and indotinyL Preferred heteroaryl groups 
include, without limitation, thienyl, benzothienyl, furyl, benzofuryl, dibenzofuryl, pyrrolyl, imidazolyl, 
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, indolyl, quinolyl, isoquinolyl, quinoxalinyl, tetrazolyl, oxazolyl, 
thiazolyl, and isoxazolyl. 

[0043] A "heteroaraikyl" or "heteroarylalkyl" group comprises a heteroaryl group covalently linked 
to an alkyl group, either of which is independently optionally substituted or un substituted. Preferred 
heteroalkyl groups comprise a CrC 6 alkyl group and a heteroaryl group having 5, 6, 9, or 10 ring 
atoms. Specifically excluded from the scope of this term are compounds having adjacent annular 0 
and/or S atoms. Examples of preferred heteroaralkyl groups include pyridylmethyl, pyridylethyl, 
pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl, imidazolylethyl, thiazolytmethyl, and thiazolylethyl. 
[0044] An "arylene," "heteroarylene," or "heterocyclylene" group is an aryl, heteroaryl, or 
heterocyclyl group, as defined hereinabove, that is positioned between and serves to connect two 
other chemical groups. 

[0045] Preferred heterocyclyls and heteroaryls include, but are not limited to, acridinyl, azocinyl, 
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, 
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH- 
carbazolyl, carbolinyl, chromanyl, chromenyl, cinnoliny), decahydroquinolinyl, 2H,6H-1 f 5 f 2-dithiazinyt, 
dihydrofuro[2,3-bjtetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H- 
indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, 
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, methylenedioxyphenyl, 
morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazoIyl, 
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl, 
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, 
piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, 
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, 
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, 
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, 
61+1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 
thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 
1,2,3-triazolyI, 1,2,4-triazolyl, 1,2,5-triazolyt, l,3Atriazolyl, and xanthenyl. 
[0046] As employed herein, when a moiety (e.g., cycloalkyl, hydrocarbyl, aryl, heteroaryl, 
heterocyclic, urea, etc.) is described as "optionally substituted" it is meant that the group optionally 
has from one to four, preferably from one to three, more preferably one or two, non-hydrogen 
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substituents. Suitable substituents include, without limitation, halo, hydroxy, oxo (e.g., an annular -CH- 
substituted with oxo is -C(0>-) nitro, halohydrocarbyl, hydrocarbyl, aryl, aralkyl, alkoxy, aryloxy, amino, 
acylamino, alkylcarbamoyl, arylcarbamoyl, aminoalkyl, acyl, carboxy, hydroxyalkyl, alkanesulfonyl, 
arenesulfonyl, alkanesulfonamido, arenesulfonamido, aralkylsulfonamido, alkylcarbonyl, acyloxy, 
cyano, and ureido groups. Preferred substituents, which are themselves not further substituted 
(unless expressly stated otherwise) are: 

(a) halo, cyano, oxo, carboxy, formyl, nitro, amino, amidino, guanidino, 

(b) C1-C5 alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, mercapto, 
hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-C 8 alkyl, Ci-C 8 alkenyl, Ci-C 8 alkoxy, C]-C 8 
alkoxycarbonyl, aryloxycarbonyl, C 2 -C 8 acyl, C r C 8 acylamino, C r C 8 alkylthio, arylalkylthio, 
arylthio, Ci-C 8 alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, CrC 8 alkylsulfonyl, arylalkylsulfonyl, 
arylsulfonyl, Co-C 6 N-alkyl carbamoyl, C2-C15 N,Wdialkylcarbamoyl, C r C 7 cycloalkyl, aroyl, 
aryloxy, arylalkyl ether, aryl, aryl fused to a cycloalkyl or heterocycle or another aryl ring, 
C3-C7 heterocycle, C5-C15 heteroaryl or any of these rings fused or spiro-fused to a 
cycloalkyl, heterocyclyl, or aryl, wherein each of the foregoing is further optionally 
substituted with one more moieties listed in (a), above; and 

(c) -{CH2)s-NR 30 R 31 , wherein s is from 0 (in which case the nitrogen is directly bonded to the 
moiety that is substituted) to 6, and R 30 and R 31 are each independently hydrogen, cyano, 
oxo, carboxamido, amidino, d-C 8 hydroxyalkyl, CrC 3 alkylaryl, aryl-CrC 3 alkyl, Ci-Cs alkyl, 
CrC 8 alkenyl, CrC 8 alkoxy, CrC 8 alkoxycarbonyl, aryloxycarbonyl, aryl-CrC 3 
alkoxycarbonyl, CrC 8 acyl, CrC 8 alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, aroyl, aryl, 
cycloalkyl, heterocyclyl, or heteroaryl, wherein each of the foregoing is further optionally 
substituted with one more moieties listed in (a), above; or 

R 30 and R 31 taken together with the N to which they are attached form a heterocyclyl or 
heteroaryl, each of which is optionally substituted with from 1 to 3 substituents from (a), 
above. 

[0047] In addition, substituents on cyclic moieties (i.e., cycloalkyl, heterocyclyl, aryl, heteroaryl) 
include 5-6 membered mono- and 9-14 membered bkyclic moieties fused to the parent cyclic moiety 
to form a bi- or trkyclic fused ring system. For example, an optionally substituted phenyl includes, 
but not limited to, the following: 




[0048] A "halohydrocarbyl" is a hydrocarbyl moiety in which from one to all hydrogens have been 
replaced with one or more halo. 
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[0049] The term "halogen" or "halo" as employed herein refers to chlorine, bromine, fluorine, or 
iodine. As herein employed, the term "acyl" refers to an alkylcarbonyl or arylcarbonyl substituent. The 
term "acylamino" refers to an amide group attached at the nitrogen atom (i.e., R-C0-NH-). The term 
"carbamoyl" refers to an amide group attached at the carbonyl carbon atom (i.e., NHrCO-). The 
nitrogen atom of an acylamino or carbamoyl substituent is additionally substituted. The term 
"sulfonamido" refers to a sulfonamide substituent attached by either the sulfur or the nitrogen atom. 
The term "amino" is meant to include NH 2 , alkylamino, arylamino, and cyclic amino groups. The term 
"ureido" as employed herein refers to a substituted or unsubstituted urea moiety. 
[0050] The term "radical" as used herein means a chemical moiety comprising one or more 
unpaired electrons. 

[0051] A moiety that is substituted is one in which one or more hydrogens have been 
independently replaced with another chemical substituent. As a non-limiting example, substituted 
phenyls include 2-flurophenyl, 3,4-dichlorophenyl, 3<:hloro4-fluoro-phenyl, 2-fluoro-3-propylphenyl. As 
another non-limiting example, substituted Woctyls include 2,4 dimethyl-5-ethyl-octyl and 3-cyclopentyl- 
octyl. Included within this definition are methylenes (-CH r ) substituted with oxygen to form carbonyl - 
CO-). 

[0052] An "unsubstituted" moiety as defined above (e.g., unsubstituted cycloalkyl, unsubstituted 
heteroaryl, etc.) means that moiety as defined above that does not have any of the optional 
substituents for which the definition of the moiety (above) otherwise provides. Thus, for example, 
while an "aryl" includes phenyl and phenyl substituted with a halo, "unsubstituted aryl" does not 
include phenyl substituted with a halo. 

[0053] Throughout the specification preferred embodiments of one or more chemical 
substituents are identified. Also preferred are combinations of preferred embodiments. For example, 
paragraph [0066] describes preferred embodiments of Cy 2 in the compound of formula (1) and 
paragraph [0082] describes preferred embodiments of R 2 to R 4 of the compound of formula (1). 
Thus, also contemplated as within the scope of the invention are compounds of formula (1) in which 
Cy 2 is as described in paragraph [0066] and Ay 2 and R 1 to R 4 are as described in paragraph [0082]. 
[0054] Some compounds of the invention may have chiral centers and/or geometric isomeric 
centers (E- and Z- isomers), and it is to be understood that the invention encompasses all such 
optical, diastereoisomers and geometric isomers. The invention also comprises all tautomeric forms 
of the compounds disclosed herein. 

[0055] The compounds of the invention may be administered in the form of an in vivo 
hydrolyzable ester or in vivo hydrolyzable amide. An in vivo hydrolyzable ester of a compound of the 
invention containing carboxy or hydroxy group is, for example, a pharmaceutical^ acceptable ester 
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which is hydrolyzed in the human or animal body to produce the parent acid or alcohol. Suitable 
pharmaceutical^ acceptable esters for carboxy include Cnralkoxymethyl esters (e.g., 
methoxymethyl), C r6 -alkanoyloxymethyl esters (e.g., for example pivaloyloxymethyl), phthalidyl esters, 
CrrcycloalkoxycarbonyloxyCi-s-alkyl esters (e.g., 1-cyclohexylcarbonyloxyethyl); l,3-dioxolen-2- 
onylmethyl esters (e.g., 5-methyl-l,3-dioxolen-2-onylmethyl; and C,- 6 -alkoxycarbonyloxyethyl esters 
(e.g., 1-methoxycarbonyloxyethyl) and may be formed at any carboxy group in the compounds of this 
invention. 

[0056] An in vivo hydrolyzable ester of a compound of the invention containing a hydroxy group 
includes inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related compounds 
which as a result of the in vivo hydrolysis of the ester breakdown to give the parent hydroxy group. 
Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A 
selection of in vivo hydrolyzable ester forming groups for hydroxy include alkanoyl, benzoyl, 
phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl carbonate 
esters), dialkylcarbamoyl and WN,/^ialkylaminoethyl)-/V-alkylcarbamoyl (to give carbamates), N.N- 
dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl include morpholino and 
piperazino linked from a ring nitrogen atom via a methylene group to the 3- or 4- position of the 
benzoyl ring. A suitable value for an in vivo hydrolyzable amide of a compound of the invention 
containing a carboxy group is, for example, a WCj-^alkyl or N,N-di-C r(r alkyl amide such as Nmethyl, 
Atethyl, N-propyl, N,N-dimethyl, Nethyl-N-methyl or W,W<Jiethyl amide. 

Compounds 

[0057] In the first aspect, the invention comprises the histone deacetylase inhibitors of formula 
(1): 




(1) 



or a pharmaceutical^ acceptable salt thereof, wherein 

Ar 2 is a saturated or mono- or poly- unsaturated C 5 -Ci 4 -mono- or fused poly- cyclic hydrocarbyl, 
optionally containing one, two, three, or four annular heteroatoms per ring optionally 
substituted with one or more groups selected from Ci-C r alkyl, hydroxy, Ci-C r alkoxy, halo, 
and amino, provided that an annular 0 or S is not adjacent to another annular 0 or S; 

R 5 and R 6 are independently selected from the group consisting of hydrogen, Ci-C r alkyl, aryl, and 
aralkyl; 
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R 2 r R 3 and R* are independently selected from the group consisting of hydrogen, halogen, -NH 2 , 
nitro, hydroxy, aryl, heterocyclyl, CrCs-cycloalkyl, heteroaryl, Ci-C 7 -akyl, haloalkyl, Ci-C r 
alkenyl, Ci-C r a!kynyl, CrC r acyl, Ci-C r alkyl-aryloxy, d-Cr-alkyl-arylsulfanyl, CrCr-alkyl- 
arylsulfinyl, d-CT-alkyl-arylsulfonyl, Ci-Cy-alkyl-arylaminosulfonyl, C^T-alkyl-arylamine, Ci-C r 
alkynyl-C(0)-amine, Ci-C r alkenyl-C(0)-amine, Ci-C r alkynyl-R 9 , Ci-C r alkenyl-R 9 wherein R 9 is 
hydrogen , hydroxy, amino, Ci-C r alkyl or Ci-C r alkoxy; 

qisOor 1; 

R 1 is a mono-, bi-, or tri-cyclic aryl or heteroaryl, each of which is optionally substituted; 
<D is -NH 2 or -OH and 

Y is any pharmaceutical^ acceptable chemical moiety consisting of 1 to 50 atoms; 
provided that 

when R 1 is N-imidazolyl, R 2 -R 4 are H, q is 0, and Ar 2 is pyridine, Y is not CI; and 
when R 1 is p-aminophenyl, R 2 -R 4 are H, q is 0, and Ar 2 is phenyl, Y is not H. 
[0058] The atoms that comprise the Y moiety are preferably those found in pharmaceuticals, 
including, but not limited to, H, C, N, 0, S, F, CI, Br, I, and P. Numerous representative examples of Y 
are displayed in paragraphs [0061] - [0095], [0105] - [0106], and [0111] - [0148]. Y moieties of the 
compounds of the present invention also can be found in the following publications (either per se or 
as part of a disclosed molecule): WO 03/087057, WO 03/076422, WO 03/024448, US 6,174,905, 
JP 11-269146 (1999), JP 11-302173 (1999), JP 2001131130, EP 0847992, JP 10152462, JP 
2002332267, JP 11302173, and JP 2003137866. For example, in these publications many 
different Y moieties are readily identified in molecules of structure Y-Ar 2 -(CH=CH) a -C(0>NH-Z, wherein 
Ar 2 is defined herein, a is 0 or 1, Z is -OH or aryl, and the Ar 2 , -CH=CH-, and aryl moieties may be 
optionally substituted as suggested in the publication. 

[0059] In a preferred embodiment of the compounds according to paragraph [0057], R 1 is an 
aryl selected from phenyl, naphthyl, anthracenyl, and fluorenyl. In another preferred embodiment, R 1 
is a heteroaryl selected from those recited in paragraph [0045). Other preferred R 1 moieties include 
azolyls (e.g., thiazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, etc.), pyridyl, and pyridinyl. More preferably, 
R 1 is furanyl or thienyl. 

[0060] In a preferred embodiment of all the compounds of the invention, R 2 , R 3 f and R 4 are all 
hydrogen. Also preferred are compounds in which O is -NH2 or -OH. 

[0061] In a preferred embodiment of the compounds of paragraphs [0057], [0059], and [0060], 
Y is Cy 2 -X\ wherein 

Cy 2 is hydrogen, cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which is optionally 
substituted and each of which is optionally fused to one or two aryl or heteroaryl rings, or 
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to one or two saturated or partially unsaturated cycloalkyl or heterocyclic rings, and 

wherein any of the aforementioned rings are optionally substituted; and 
X 1 is selected from the group consisting of a covalent bond, M ! -L 2 -M\ and L 2 -M 2 1 2 wherein 
L 2 , at each occurrence, is independently selected from the group consisting of a chemical 

bond, Co-Cirhydrocarbyl, CcrC^ydrocarbyHNHVCcrCrhydrocarbyl, Co-C^hydrocarbyMS)- 

Co-C4-hydrocarbyl, and Co^-hydrocarbyKOKIo^Vhydrocarbyl, provided that L 2 is not a 

chemical bond when X 1 is MM^-M 1 ; 
M\ at each occurrence, is independently selected from the group consisting of -0-, -N(R 7 K 

-S-, -S(Oh S(0) 2 -, -S(0) 2 N(R 7 K -N(R 7 )-S(0) 2 - f -C(0h -C(0MMH-, -Nf+C(Oh -NH£(OK)-and 

O-C(0)-NH-, -NH-C(0>-NH-, 
R 7 is selected from the group consisting of hydrogen, CrCrhydrocarbyl, a ryl, aralkyl, acyl, Cq- 

C 6 -hydrocarbyl-heterocyclyl, and CcrCe-hydrocarbyl-heteroaryl, wherein the hydrocarbyl 

moieties are optionally substituted with -OH, -NH 2 , -N(H)CH 3 , -N(CH 3 ) 2 , or halo; and 
M 2 is selected from the group consisting of M\ heteroarylene, and heterocyclylene, either of 

which rings optionally is substituted. 
[0062] In some preferred embodiments according to paragraph [0061], the optional substituents 
of Cy 2 are selected from CrC r alkyl, Ci-C r alkoxy, halo, di-Ci-C r alkylamino-Ci-C r alkoxy and 
heteroaryl. 

[0063] In some preferred embodiments according to paragraph [0061], X 1 is selected from the 
group consisting of a -N(Z)-CcrCralkyK -O-CoCralkyh -C(H)=CH-C 0 -CralkyK -S-Co-C r alkyl-, or -Cj-Cr 
alkyK wherein Z is -H or -Ci-C r alkyl- optionally substituted with -OH, -NH 2 , or halo. 
[0064] In some embodiments of the compounds according to paragraph [0061], X 1 is a chemical 
bond. In some embodiments, X 1 is L 2 -M 2 -L 2 , and M 2 is selected from the group consisting of -NH-, 
-N(CH 3 K -S-, -C(0)-N{HK and -O-C(0MM(Hk In some embodiments, X 1 is L 2 -M 2 -L 2 , where at least one 
occurrence of L 2 is a chemical bond. In other embodiments, X 1 is L 2 -M 2 -L 2 , where at least one 
occurrence of L 2 is alkylene, preferably methylene. In still other embodiments, X 1 is L 2 -M 2 -L 2 , where at 
least one occurrence of L 2 is alkenylene. In some embodiments, X 1 is M 1 ! 2 -!^ 1 and M 1 is selected 
from the group consisting of -NH-, -N(CH 3 K -S-, and -C(0)-N(HK Preferred X 1 are selected from 
methylene, aminomethyl, and thiomethyl. 

[0065] In some embodiments of the compounds according to paragraph [0061], Cy 2 is aryl or 
heteroaryl, e.g., phenyl, pyridyl, imidazolyl, or quinolyl, each of which optionally is substituted. In 
some embodiments, Cy 2 is heterocyclyl, e.g., 
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each of which optionally is substituted and optionally is fused to one or more aryl rings. In some 
embodiments, Cy 2 has from one and three substituents independently selected from the group 
consisting of alkyi r alkoxy, amino, nitro, halo, haloalkyl, and haloalkoxy. Examples of preferred 
substituents include methyl, methoxy, fluoro, trifluoromethyl, trifluoromethoxy, nitro, amino, 
aminomethyl, and hydroxymethyl. 

[0066] In some preferred embodiments of the compounds according to paragraph 10061], Cy 2 is 
phenyl, pyrimidinyl, benzimidazolyl or benzothiazolyl, each optionally substituted with one to three 
CH3O-, dimethylamnio-ethoxy, chloro, fluoro and pyridinyl. In a more preferred embodiment, Cy 2 is 
phenyl substituted with one to three CH 3 0-. 

[0067] In some embodiments according to paragraph [0057], Y is (V -L 4 VV-L 3 -, wherein 

L 3 is a direct bond, -d-C r hydrocarbyl, -(Ci-C r hydrocarbyl) m rXMCi-Cr hydrocarbyl) m2 , -NWC 0 - 

Crhydrocarbyl), (CrC r hydrocarbylHMH-, or -NWCi-Cr hydrocarbylWH-; 
ml and m2 are independently 0 or 1; 
X' is-N(R 21 h -C(0)N(R 21 h N(R 21 )C(0K -0-, or-S-; 
R 21 is-H,V^Ci-C^ydrocarby!) 8 ; 
L 4 is (Cj-Ce-hydrocarbyDaWCi-Ce^ydrocarbyDb; 
a and b are independently 0 or 1; 

M is -NH-, -NHC(Oh -C(0)NH-, -C(0h -S0 r , -NHSO r , or -S0 2 NH- 

V, V, and V" are independently selected from cycloalkyl, heterocyclyl, aryl, and heteroaryl; 

tisOor 1. 

[0068] In some embodiments according to paragraph [0067], Y is V-L 3 , wherein 

L 3 is -NH-CH- or-CH^IH-; 

V is phenyl optionally substituted with from 1 to 3 moieties independently selected from halo, 
hydroxy, Ci-Ce-hydrocarby], Ci-Ce-hydrocarbyl-oxy or -thio (particularly methoxy or 
methylthio), wherein each of the hydrocarbyl moieties are optionally substituted with one 
or more moieties independently selected from halo, nitro, nitroso, formyl, acetyl, amino, 
sulfonamido, and cyano. 

[0069] In some preferred embodiments of the compound according to paragraph [0067], V is an 
optionally substituted ring moiety selected from: 
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[0071] In other embodiments of the compounds according to paragraph [00571, 
X 1 is selected from -CH r , -NH-CH r , and -S-CH r ; and 

Cy 2 is monocyclic or fused bicyclic aryl or heteroaryl optionally substituted with one to three 
substituents selected from CH 3 -, CH 3 0-, phenyl optionally substituted with one to three 
CH 3 0-, morphylinyl, morphylinytC^a-alkoxy, cyano, and CH 3 C(0)NH-. 
[0072] In other embodiments of the compounds according to paragraph [0057], 

X 1 is selected from OCH 2 , -CH 2 0, -CH r NH r , and -CH 2 S-; and 

Cy 2 is monocyclic or fused bicyclic aryl or heteroaryl optionally substituted with one to three 
substituents selected from CH rr CH 3 0- f phenyl optionally substituted with one to three 
CH 3 0-, morphylinyl, morphylinyl-Ci-C r alkoxy, cyano, and CH 3 C{0)NH% 
[0073] In one embodiment according to paragraph [0071], Cy 2 is phenyl, pyridinyl, pyrimidinyl, 
benzimidazolyl, benzothiazolyl, thienyl, tetrahydroquinozolinyl, or l,3<lihydroquinazoiine-2,4-dione, 
each optionally substituted with one to three CH 3 0-. More preferably, Cy 2 is phenyl substituted with 
one to three CH 3 0-. 

[0074] In yet other embodiments of the compound according to paragraph [0057], 
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Cy 2 is cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which optionally is substituted, and 
each of which optionally is fused to one or more aryl or heteroaryl rings, or to one or 
more saturated or partially unsaturated cycloalkyl or heterocyclic rings, each of which 
rings optionally is substituted, provided that when Cy 2 is a cyclic moiety having -C{OK 
-C(SK -S(Oh or -S(0) r in the ring, then Cy 2 is not additionally substituted with a group 
comprising an aryl or heteroaryl ring; and 

X 1 is selected from the group consisting of a chemical bond, L 3 , W*-L 3 , L 3 -W\ WM^-W 1 , and 
l^-W'-L 3 , wherein 

W\ at each occurrence, is S, 0, or N(R 9 ), where R 9 is selected from the group consisting of 
hydrogen, alkyl, aryl, and aralkyl; and 

L 3 is C1-C4 alkylene, C2-C4 alkenylene, or C2-C4 alkynylene. 
[0075] Preferably in the compounds according to paragraph 10074], X 2 is selected from the 
group consisting of L 3 , W 1 ! 3 , L 3 -W\ W'-L^W 1 , and L^W 1 ! 3 . 

[0076] In some embodiments of the compounds according to paragraph [0074], X 1 is a chemical 
bond. In other embodiments, X 1 is a non-cyclic hydrocarbyl. In some such embodiments, X 1 is 
alkylene, preferably methylene or ethylene. In other such embodiments, X 1 is alkenylene. In still other 
such embodiments, one carbon in the hydrocarbyl chain is replaced with -NH- or -S-, and in others 
with a -0-. In some preferred embodiments, X 1 is W'-L^W 1 and W 1 is -NH- or -N(CH 3 K 
[0077] In some embodiments of the compounds according to paragraph [0074], Cy 2 is 
cycloalkyl, preferably cyclohexyl. In other embodiments, Cy 2 is aryl or heteroaryl, e.g., phenyl, 
pyridyl, pyrimidyl, imidazolyl, thiazolyl, oxadiazolyl, quinolyl, or fluorenyl, each of which optionally is 
substituted and optionally is fused to one or more aryl rings. In some embodiments, the cyclic moiety 
of Cy 2 is fused to a benzene ring. In some embodiments, Cy 2 has from one to three substituents 
independently selected from the group consisting of alkyl, alkoxy, aryl, aralkyl, amino, halo, haloalkyl r 
and hydroxyalkyl. Examples of preferred substituents include methyl, methoxy, fluoro, trifluoromethyl, 
amino, nitro, aminomethyl, hydroxymethyl, and phenyl. Some other preferred substituents have the 
formula -KMWHXR 10 ), wherein 

K l is a chemical bond or CrC 4 alkylene; 

R 10 is selected from the group consisting of T and -Ak 2 -Z', wherein 
Ak 2 is C1-C4 alkylene; and 

I is cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which optionally is substituted, and 
each of which optionally is fused to one or more aryl or heteroaryl rings, or to one or 
more saturated or partially unsaturated cycloalkyl or heterocyclic rings. 
[0078] Examples of such preferred substituents according to paragraph [0077] include 
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o>^.cr^c«^ H /^ N ,. 

[0079] In some embodiments of the compounds according to paragraph [0074], Cy 2 is 
heterocyclyi, e.g., 




each of which optionally is substituted and optionally is fused to one or more aryl rings. In some 
embodiments, the heterocycle of Cy 2 is fused to a benzene ring. 

[0080] In certain preferred embodiments of the compound according to paragraph [0057], Cy 2 - 
X 1 - is collectively selected from the group consisting of 

a) Ai-Li-Br, wherein Ai is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyi; wherein L] is -(CH 2 )o-iNH(CH 2 )o-r, 
-NHC(OK or -NHCH r ; and wherein Bi is phenyl or a covalent bond; 

b) ArLrBr, wherein A 2 is CH 3 (C=CH 2 K optionally substituted cycloalkyl, optionally 
substituted alkyl, or optionally substituted aryl; wherein L 2 is -C=C-; and wherein 
B 2 is a covalent bond; 

c) ArLrBr, wherein A 3 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyi; wherein L 3 is a covalent bond; 
and wherein B 3 is -CH 2 NH-; 

d) A4-L4-B4-, wherein A4 is an optionally substituted aryl; wherein U is -NHCH 2 -; and 
wherein B 4 is a thienyl group; 

e) A 5 -L5-B 5 -, wherein A5 is an optionally substituted heteroaryl or optionally 
substituted heterocyclyi; wherein L 5 is a covalent bond; and wherein B 5 is -SCH r ; 

f) morpholinyl-CHr 

g) optionally substituted aryl; 

h) Ae-L^Be-, wherein Ae is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyi; wherein L 6 is a covalent bond; 
and wherein B 6 is -NHCH2-; 

i) A7-L7-B7-, wherein A 7 is an optionally substituted heteroaryl or optionally 
substituted heterocyclyi; wherein L 7 is a covalent bond; and wherein B7 is -CH r ; 

j) optionally substituted heteroaryl or optionally substituted heterocyclyi; 
k) As-Ls-Bm wherein As is optionally substituted phenyl; wherein U is a covalent 
bond; and wherein B 8 is -0-; 
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I) A9-L9-B9-, wherein A 9 is an optionally substituted aryl; wherein L 9 is a covalent 

bond; and wherein B 9 is a furan group; 
m) AktLio-Bkt, wherein A 10 is an optionally substituted heteroaryl or optionally 

substituted heterocyclyl; wherein L10 is -CH(CH 2 CH 3 )-; and wherein B 10 is -NHCH 2 -; 
n) An-Ln-Bir. wherein A n is an optionally substituted heteroaryl or optionally 

substituted heterocyclyl; wherein L u is a covalent bond; and wherein B n is - 

0CH r ; 

0) A12-L12-B12-1 wherein A J2 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein L12 is-NHC(O)-; and 

wherein Bi 2 is -[^optionally substituted aryl)CH r ; 
p) A ir Li3-Bir, wherein A J3 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein t_i 3 is a covalent bond; 

and wherein B13 is -NHC{0K 
q) A 14 -Li4-Bi 4 -, wherein A M is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein L i4 is-NHC(0)(optionally 

substituted heteroaryl); and wherein B 14 is -S-S-; 
r) F 3 CC(0)NH-; 

s) A15-L15-B15-, wherein A ]5 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein L 15 is-{CH 2 ) 0 - 
iNHfoptionally substituted heteroaryl)-; and wherein B15 is -NHCH r ; 

t) Aie-Lie-Bie-r wherein Ai 5 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein Lie is a covalent bond; 
and wherein B i6 is -Nfoptionally substituted alkyl)CH 2 -; and 

u) AirLirBir, wherein A J7 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein l v is a covalent bond; 
and wherein B» is -(optionally substituted aryt-CH 2 )rN-. 
[0081] In another preferred embodiment of the compounds according to paragraph [0057], Cy 2 - 
X 1 - is collectively selected from the group consisting of 

a) D]-E r Fn wherein Di is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein Ei is -CH r or a covalent 
bond; and wherein Fj is a covalent bond; 

b) D r ErFr, wherein D 2 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein E 2 is -NH(CH 2 )o-r; and 
wherein F 2 is a covalent bond; 
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c) DrErFr, wherein D 3 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein E 3 is -{Ch^creNH-; and 
wherein F 3 is a covalent bond; 

d) D4-E4-F4-, wherein D 4 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein E 4 is -S(CH 2 )crr; and 
wherein F 4 is a covalent bond; 

e) D5-E 5 -F5-, wherein D 5 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein E 5 is -{CH 2 )<r2S-; and 
wherein F 5 is a covalent bond; and 

f) De-Ee-Fs-, wherein D 6 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein E 6 is ^HfCH^NH-; 
and wherein F 6 is a covalent bond, 

[0082] In some embodiments according to paragraphs [0057] and [0059H0074], R 2 to R 4 are 
independently hydrogen, -NH 2 , nitro, furanyl, chloro, fluoro, butyl, trifluoromethyl, bromo, thienyl, 
phenyl, OHCHC(0HMH 2 , -OCCH 2 -R 9 wherein R 9 is hydrogen, Ci-C r alkyl f hydroxy, amino, or C1-C7- 
alkoxy. 

[0083] In some preferred embodiments of the compound according to paragraphs [0057] and 
(0059H0082], q is 0 and X 1 is independently selected from the group consisting of -NH-CH r , -S-CH r 
and -CH r . 

[0084] In some preferred embodiments of the compound according to paragraphs [0057] and 
[0059M0082], q is 0 and X 1 is independently selected from the group consisting of -0CH 2 , -CH 2 0-, - 
CHrNHr, and -CH 2 S-. 

[0085] In some embodiments of the compound according to paragraphs [0057] and [0059]- 
[0083], the compound has Ar 2 of formula 




wherein G, at each occurrence, is independently N or C, and C is optionally substituted. 
[0086] In some embodiments of the compounds according to paragraph [0085], G at each 
occurrence is C(R 8 ), wherein R 8 is selected from the group consisting of hydrogen and Ci-C r alkyl. In 
some more preferred embodiments, G is -CH-. 

[0087] In some preferred embodiments, the compounds according to paragraph [0085] are 
those wherein Ar 2 is selected from the group consisting of phenylene, benzofuranylene and 
indolinylene. 
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[0088] In some preferred embodiments, Cy 2 is aryl or heteroaryl, each of which is optionally 
substituted. More preferably, Cy 2 is phenyl, pyrimidinyl, benzimidazolyl or benzothiazolyl, each of 
which is optionally substituted. Preferred substituents of Cy 2 are from one to three substituents 
independently selected from the group consisting of Ci-C 7 -alkyl, Ci-C r alkoxy, halo, di-CpCr 
alkylamino-Ci-Cralkoxy and heteroaryl. More preferably, the substituents of Cy 2 are selected from 
methyl, methoxy, fluoro, chloro, pyridinyl and dimethylamino-ethoxy. 
[0089] In some preferred embodiments, the moiety formed by Cy 2 -X* is selected from the 
following: 



■CH 3 , 
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[0090] In a preferred embodiment, the compounds of paragraph [0061] are represented by the 
general formula (2): 

T 



Cy 2 




(2) 



or a pharmaceutical^ acceptable salt thereof, wherein 
R 2 and R 3 are independently selected from the group consisting of hydrogen, trifluoromethyl, 
butyl, -<CH 2 ) 3 -OH, chloro, fluoro, amino, phenyl, thienyl, furanyl, -CH=CHC(0)NH 2 , -C^CCH 2 «OH, 
-C^CCHrOCH 3 ; and 

the A ring is optionally further substituted with from 1 to 3 substituents independently selected 
from methyl, hydroxy, methoxy, halo, and amino. 
[0091] In some preferred embodiments, the compounds according to paragraph [00901 are 
those in which Cy 2 is selected from: 

H MeCT 

i i i 

[0092] In other preferred embodiments of the compounds according to paragraphs [0090] and 
[0091], the A ring is not further substituted. 

[0093] In another preferred embodiment of the compounds according to paragraphs [0090] - 
[0092], R 2 and R 3 are both -H. 

[0094] In another embodiment of this aspect, the invention comprises compounds of the general 
formula (3): 



MeCk 



MeO 



OMe 



^ , and 



(?1 (*). O j\ 



(3) 



or a pharmaceutical^ acceptable salt or in vivo hydrolyzable ester or amide thereof; wherein: 
<D is -NH 2 or -OH; 
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Ring A is a heterocyciyl, wherein if said heterocyclyl contains an -NH- moiety that nitrogen is 
optionally substituted by a group selected from K; 

R 5 is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C r6 -alkyl, C r6 - 
alkenyl, C 2 -$-a1kynyl, C r6 -alkoxy, (Walkanoyl, C r6 -alkanoyloxy, /\HC r6 -alkyl)amino, N t WC r 
6-alkyl) 2 amino, C r6 -alkanoylamino, AHCj-e-alkylJcarbamoyl, N,WC r6 -alkyl) 2 carbamoyl, d-e- 
alkylS(0) a wherein a is 0 to 2, C r6 -alkoxycarbonyl, WC r6 -alkyI)sulphamoyl, N,WC r6 - 
a!kyl) 2 sulphamoyl, aryl, aryloxy, arylC r6 -alkyl, heterocyclic group, (heterocyclic group)C r6 - 
alkyl, or a group (B-E-); wherein R 5 , including group (B-E-), is optionally substituted on 
carbon by one or more W; and wherein if said heterocyclic group contains an -NH- moiety 
that nitrogen is optionally substituted by J; 

W is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 

carbamoyl, mercapto, sulphamoyl, C r6 -alkyl, C 2 -6-alkenyl, C r6 -alkynyl, C r6 -alkoxy, C r 
e-alkanoyl, C r6 -alkanoyloxy, Wd-s-alkyDamino, N,WC r6 -alkyl) 2 amino, C r6 - 
alkanoylamino, WC rr alkyl)carbamoyl, N,/\MC r6 -alkyl) 2 carbamoyl, C r6 -alkylS(0) a 
wherein a is 0 to 2, C r6 -aIkoxycarbonyl, WCre-alkylJsulphamoyl, N,/\KC r6 - 
alkyl) 2 sulphamoyl, or a group (B-E-); wherein W, including group (B'-E'-), is optionally 
substituted on carbon by one or more Y; 

Y and Z are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C r6 -alkyl, C r e- 
alkenyl, C 2 -6-alkynyl, C r6 -alkoxy, C r6 -alkanoyl, C r6 -alkanoyloxy, WC r6 -aikyl)amino, 
^WCre-alkyl^amino, C r6 -alkanoylamino, /\MC r6 -alkyl)carbamoyl, N,MC r6 - 
alkyl) 2 carbamoyl, C r 6-alkylS(0) a wherein a is 0 to 2, C r6 -a!koxycarbonyi, WC r er 
alkyDsulphamoyl or N,/\HCr<ralkyl) 2 suIphamoyl; 

G, J and K are independently selected from C r8 -alkyl, Ci-s-alkenyl, (Walkanoyl, Crr 
alkylsulphonyl, Cnralkoxycarbonyl, carbamoyl, WCnralkyDcarbamoyl, A/,WC r8 - 
alkyDcarbamoyl, benzyloxycarbonyl, benzoyl, phenylsulphonyl, aryl, arylC r6 -alkyl or 
(heterocyclic group)Ci- 6 -alkyl; wherein G, J, and K are optionally substituted on carbon 
by one or more Q; and wherein if said heterocyclic group contains an -NH- moiety that 
nitrogen is optionally substituted by hydrogen or Ci 6 alkyl; 

Q is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 

carbamoyl, mercapto, sulphamoyl, Ci-e-alkyl, C re -alkenyl, C r6 -alkynyl, C r6 -aIkoxy, C rer 
alkanoyl, Ci-e-alkanoyloxy, /\KC r6 -alkyl)amino, N^Cre-alkcyl^amino, C r6 - 
alkanoylamino, WCi-e-alkyOcarbamoyl, N,/\HCi-6-alkyl) 2 carbamoyl, CnralkylS(0) a 
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wherein a is 0 to 2, Cn,-alkoxycarbonyl, C r6 -alkoxycarbonylamino, /\HC r6 - 
alkyDsulphamoyl, N,W4Ci- 6 -alkyl) 2 sulphamoyl. aryl, aryloxy, aryl Ci- 6 -alkyl, arylCnr 
alkoxy, heterocyclic group, (heterocyclic group)Cr6-alkyl, (heterocyclic groupKW 
alkoxy, or a group (B"-E"-); wherein Q, including group (B"-E n -), is optionally substituted 
on carbon by one or more Z; 
B, B' and B" are independently selected from Cre-alkyl, Cre-alkenyl, Cre-alkynyl, Cnr 
cycloalkyl, Cnrcycloalkyld-e-alkyl. aryl, arylC r6 -alkyl, heterocyclic group, (heterocyclic 
group)C,-6-alkyl. Phenyl or phenylC r6 -alkyl; wherein B, B' and B" is optionally 
substituted on carbon by one or more D; and wherein if said heterocyclic group 
contains an -NH- moiety that nitrogen is optionally substituted by a group selected 
from G; 

E, E' and E" are independently selected from -MR 8 )-. -0-, ^(O)O-, -OC(O)-, -C(O)-, -N(R a )C(0)- 
, -Nd^raONtR^, -N(R a )C(0)0-, -00(0)1^)-. -C(0)N(R a h S(0) r , -S0 2 N(R a )-, -N(R a )SO r 
wherein R" and R b are independently selected from hydrogen or C r6 -alkyl optionally 
substituted by one or more F and r is 0-2; 
D and F are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl. 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cre-alkyl, C r r 
alkenyl, C 2 -5-alkynyl, C r6 -alkoxy, d-e-alkanoyl, C,-6-alkanoyloxy, (NHCi-£-alkyl)amino, 
N,WCi-6-alkyl)2amino, C r6 -alkanoylamino, WCnralkyUcarbamoyl, N,WCi- 6 - 
alkyl) 2 carbamoyl, C r6 -alkylS(0) a wherein a is 0 to 2, d-e-alkoxycarbonyl, WCrer 
alkyDsulphamoyl or N,AKC r 6-alkyl) 2 sulphamoyl; 

m is 0, 1, 2, 3 or 4; wherein the values of R 5 may be the same or different; 

R 6 is halo; 

n is 0, 1 or 2; wherein the values of R 6 may be the same or different; and 

R\ R 2 , R 3 , and R 4 are as defined in paragraph [0057]. 
[0095] In the embodiments of the compounds according to paragraph 10094], R\ R 2 , R\ and R* 
are as defined in paragraphs 10059] and [0060]. In other preferred embodiments, the compounds 
according to paragraph [0094] are the compounds of WO 03/087057, particularly those of Tables 1 
8 and 13, modified by replacing the terminal moiety: 



wherein 3», R\ R 2 , R 3 . and R 4 are as defined in accordance with paragraphs [0057], and preferably 
[0059] and [0060]. 




23 



WO 2005/030704 



PCT/US2004/031590 



[0096] The definitions in paragraphs [0097] - [0104] apply to R 5 and R 6 in paragraph [0094] and 
supplement the definitions in paragraphs [0031] - [0053]. To the extent there are any inconsistencies 
between the definitions in paragraphs [00311 - [0053] and in paragraphs [0097] - [0104], the 
definitions in paragraphs [0097] - [0104] shall take precedence for the compounds of paragraph 
[0094] only. 

[0097] "Alky!" includes both straight and branched chain alkyl groups. For example, "Ci-8-aIkyl B 
and "Ci-6-alkyl" includes methyl, ethyl, propyl, isopropyl, pentyl, hexyl, heptyl, and t-butyl. However, 
references to individual alkyl groups such as 'propyl' are specific for the straight-chained version only 
and references to individual branched chain alkyl groups such as isopropyl' are specific for the 
branched chain version only. 

[0098] The term "halo" refers to fluoro, chloro, bromo and iodo. 

[0099] Where optional substituents are chosen from "one or more" groups it is to be understood 
that this definition includes all substituents being chosen from one of the specified groups or the 
substituents being chosen from two or more of the specified groups. 

[0100] A "heterocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyclic ring 
containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, which 
may, unless otherwise specified, be carbon or nitrogen linked, wherein a ring sulphur atom is 
optionally oxidized to form the Soxide(s). Preferably a "heterocyclyl" is a saturated, partially 
saturated or unsaturated, monocyclic ring containing 5 or 6 atoms of which at least one atom is 
chosen from nitrogen, sulphur or oxygen or a 8-10 membered bicyclic ring which may, unless 
otherwise specified, be carbon or nitrogen linked, wherein a ring sulphur atom is optionally oxidized 
to form Soxide(s). Examples and suitable values of the term "heterocyclyl" are thiazolidinyl, 
pyrrolidine, 1,3-benzodioxolyl, 1,2,4-oxadiazolyl, 2-azabicyclo[2.2.1]heptyl, morpholinyl, 
tetrahydrofuranyl, furanyl, tetrahydropyranyl, piperidinyl, piperazinyl, thiomorpholinyl, l,3Klioxo!anyl, 
homopiperazinyl, thienyl, pyrrolyl, pyrazolyl, oxadiazolyl, tetrazolyl, oxazolyl, thienopyrimidinyl, 
thienopyridinyl, thieno[3,2d]pyrimidinyl, 1,3,5-triazinyl, purinyl, 1,2,3,4-tetrahydroquinolinyl, 
benzimidazolyl, benzthiazolyl, benzoxazolyl, benzothienyl, benzofuranyl, indazolyl, quinazolinyl, 
cinnolinyl, phthalazinyl, quinoxalinyl, napthyridinyl, benzotriazolyl, pyrrolothienyl, imidazothienyl, 
isoxazolyl, imidazolyl, thiadiazolyl, isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, pyranyl, indolyl, 
pyrimidyl, thiazolyl, pyrazinyl, pyridazinyl, pyridyl, quinolyl, quinazolinyl, and 1-isoquinolinyl. 
[0101] A "heterocyclic group" is a saturated, partially saturated or unsaturated, mono or bicyclic 
ring containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, 
which may, unless otherwise specified, be carbon or nitrogen linked, wherein a CH 2 group is 
optionally replaced by a C(O), and wherein a ring sulphur atom is optionally oxidized to form the S- 
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oxide(s). Preferably a "heterocyclic group" is a saturated, partially saturated or unsaturated, 
monocyclic ring containing 5 or 6 atoms of which at least one atom is chosen from nitrogen, sulphur 
or oxygen or a 9 or 10 membered bicyclic ring which may, unless otherwise specified, be carbon or 
nitrogen linked, wherein a CH 2 group is optionally replaced by a C(0), and wherein a ring sulphur atom 
is optionally oxidized to form S-oxide(s). Examples and suitable values of the term "heterocyclic 
group" are pyrrolidinyl, 2-pyrrolidonyl 2,5-dioxopyrrolidinyl, 2,4-dioxoimidazolidinyl, 2-0X0-1,3,4- 
triazolinyl, oxazolidinyl, 2-oxazolidonyl, 5,6-dihydronjracilyl, 1,3-benzodioxolyl, 1,2,4-oxadiazolyl, 2- 
azabicyclo[2.2.1]heptyl, morpholinyl, 2-oxotetrahydrofuranyl f tetrahydrofuranyl, furanyl, 
tetrahydropyranyl, piperidinyl, piperazinyl, thiomorpholinyl, 1,1-dioxothiomorpholinyl, 1,3-dioxolanyl, 
homopiperazinyl, thiophenyl, thienopyridinyl, thienopyrimidinyl, thieno[3,2d]pyrimidinyl, 1 ,3,5-triazinyl, 
purinyl, quinolinyl, isoquinolinyl, 1,2,3,4-tetrahydroquinolinyl, tetrahydroisoquinolinyl, imidazolyl, 
benzimidazolyl, benzothiazolyl, benzoxazolyl, benzothiophenyl, benzofuranyl, indazolyl, quinazolinyl, 
cinnolinyt, phthalazinyl, quinoxalinyl, napthyridinyl, oxazolyl, isoxazolyl, pyrrolyl, tetrazolyl, thiadiazolyl, 
isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, pyranyl, indolyl, isoindolyl, pyrimidinyl, thiazolyl, pyrazolyl, 
3-pyrrolinyl, pyrazinyl, pyridazinyl, pyridinyl, pyridonyl, pyrimidonyl and 1-isoquinolinyl. 
[0102] An "aryl" group is, for example, phenyl, indenyl, indanyl, naphthyl, tetrahydronaphthyl or 
fluorenyl, preferably phenyl. 

[0103] An example of "C r6 -alkanoyIoxy" is acetoxy. Examples of "C r8 -alkoxycarbonyr, "C r e- 
alkoxycarbonyl" and Ci- 4 -alkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl, N- and t- 
butoxycarbonyl. Examples of CWalkynyl are ethynyl and 2-propynyl. Examples of "Cre-alkoxy" include 
methoxy, ethoxy and propoxy. Examples of "Cre-alkanoylamino" and d-ralkanoylamino include 
formamido, acetamido and propionylamino. Examples of "C r 6-alkylS(0) a wherein a is 0 to 2" include 
C re-alky 1 sulphonyl, C rr aikylS(0)a, methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, mesyl and 
ethylsuiphonyl. Examples of "Crs-alkanoyr, "Crg-alkanoyl* and C r4 -alkanoyl include Crralkanoyl, 
propionyl and acetyl. Examples of "/VCi-g-alkylamino" and WCr 3 -alkyl)amino include methylamino and 
ethylamino. Examples of "N,WCi-6-aIkyl) 2 amino" and N,WCrralkyl) 2 amino include di-N-methylamino, 
dHN-ethyUamino, dH/\tt>utyl)amino and Wethyl-Aknethylamino. Examples of "C2-s-alkenyl n are C r6 - 
alkenyl and Crralkenyl, and include vinyl, allyl, and 1-propenyl. Examples of "/\KC rr alkyl)sulphamoyr 
and "J\HCi 5 alkyl)sulphamoyr are WC rr alkyl)sulphamoyl, /NKmethyDsuIphamoyl and N- 
(ethyl)sulphamoyl. Examples of tt /\HC r6 -alkyl) 2 suIphamoyr are N,WCi^alkyI) 2 sulphamoyl, N,N* 
(dimethyl)sulphamoyl and WmethylW-tethyUsulphamoyl. Examples of "WCnralkyDcarbamoyl" and "N- 
(Ci-e-alkyDcarbamoyr are WC r4 -alkyl)carbamoyl, WCrralkyl)carbamoyl t methylaminocarbonyl, and 
ethylaminocarbonyl. Examples of M N,/\KCi-8-alkyl)2carbamoyr and "N,WCi-6-alkyl) 2 carbamoyr are 
N l WCi-4-alkyl) 2 carbamoyl, N,WCj^alkyl) 2 carbamoyl, dimethylaminocarbonyl and 
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methylethylaminocarbonyt. Examples of "(heterocyclic group)C r6 -alkyl" include piperidin-l-ylmethyl, 
piperidin-l-ylethyl, piperdin-l-ylpropyl, pyridylmethyl, 3-morpholinopropyl, 2-morpholinoethyl and 2- 
pyrimid-2-ylethyl. Examples of "(heterocyclic group)C r6 -alkoxy n include (heterocyclic group)methoxy, 
(heterocyclic group)ethoxy and (heterocyclic group)propoxy. Examples of "arylC r6 -alkyr include 
benzyl, 2-phenylethyl, 2-phenylpropyl and 3-phenylpropyl. Examples of "aryloxy" include phenoxy and 
naphthyloxy. Examples of "Ca-s-cycloalkyl" include cyclopropyl and cyclohexyl. Examples of u Cr* 
cycloa!kylC r6 -alkyP include cyclopropylmethyl and 2-cyclohexyIpropyl. Examples of "Ci-e- 
alkoxycarbonylamino" include methoxycarbonylamino and t-butoxycarbonylamino. 
[0104] Composite terms are used to describe groups comprising more than one functionality 
such as arylCi-4-aIkyl. Such terms are to be interpreted as is understood by a person skilled in the 
art. For example arylCi- 6 -alkyl comprises C^alkyl substituted by aryl and such a group includes 
benzyl, 2-pheny!ethyl, 2-phenylpropyl and 3-phenylpropyl. 

[0105] In another embodiment of this aspect the invention comprises compounds of the 
following general formula (4): 

Rl O R 14 

0=X r (CH 2 ) n o X^N 

R 12 ° (4) 

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereochemically 

isomeric forms thereof, wherein 
O is -NH 2 or -OH; 

n is 0,1, 2 or 3, wherein when n is 0 then a direct bond is intended; 
t is 0, 1 , 2, 3 or 4, wherein when t is 0 then a direct bond is intended; 
Q, X, Y, and Z are independently N or CH; 
R 1 is H or as defined in paragraph [0057], 
R 2 , R 3 r and R 4 are as defined in paragraph [0057]; 

R 12 is hydrogen, halo, hydroxy, amino, nitro, Cre-alkyl, C r6 -alkyloxy, trifluoromethyl, di(C r er 

alkyDamino, hydroxyamino and naphthalenylsulfonylpyrazinyl; 
-L- is a direct bond or a bivalent radical selected from C r6 -alkanediyl, amino, carbonyl and 
aminocarbonyl; 

each R 13 is a hydrogen atom, wherein when t is 2, 3, or 4 one of the R 13 is optionally aryl; 
R 14 is hydrogen, hydroxy, amino, hydroxyCre-alkyl, Cre-alkyl, C r6 -alkyloxy r arylC r 6-alkyl, 
aminocarbonyl, hydroxycarbonyl, aminoCre-alkyl, aminocarbonylCre-alkyl, 
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by\o x.d CO 

(a-M) (a-35) (»-30 

JP 6 ), F-% iR\ 







N 
H 

(a-38) (a-39) ( a -40) 

P\ P\ &\ 

£?fo VX) 

(a-41) ( a -42) (a-43) (a-44) 

\S ^6 x£ 

H 

(a-47) (a-48) 

JCR 6 ), 

(a-49) (a-50) <*- 51 > 

wherein each s is independently 0, 1, 2, 3, 4 or 5; 

R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; trihaloCrr 
alkyl; trihaloC re-alky loxy; Cre-alkyl; C r6 -alkyl substituted with aryl and Crio-cycloalkyl; C r6 - 
alkyloxy; C r6 -alkyloxyC r6 -alkyloxy; C r6 -alkylcarbonyl; Crs-alkyloxycarbonyl; Cnr 
alkylsulfonyl; cyanoC r(r alkyI; hydroxyd-e-alkyl; hydroxyC r6 -alkyioxy; hydroxyC r6 - 
alkylamino; aminod-e-alkyloxy; dKCre-alkyDaminocarbonyl; di(hydroxyC r 6-alkyl)amino; 
(arylKCre-alkyDamino; di(C r6 -alkyl)aminoCi-6-alkyloxy; difCre-alkyDaminoCre-alkylamino; 
di(C,-6-alkyl)aminoCi-6-alkylaminoCi-6-alkyl; arylsulfonyl; arylsulfonylamino; aryloxy; 
aryloxyC r6 -alkyl; arylC r6 -alkenediyl; di(C r 6-alkyl)amino; di(C r6 -alkyl)aminoC r 6-alkyl; dKCrr 
alkyl)amino(C r6 -alkyl)amino; di(C r6 -alkyl)amino{Cr6-alkyl)aminoCr6-alkyl; dKCre- 
alkyl)aminoC r6 -alkyl(C r6 "alkyl)amino; di(C r 6-alkyl)aminoC r6 -alkyl(Cr6-aikyl)aminoCivalM; 
aminosulfonylamino(Cr6-alkyl)amino; aminosulfonylaminolCre-alkyDaminoCre-alkyl; di(Cre- 
alkyl)aminosulfonylamino(Cr6-alkyl)amino; di(Cr6-alkyl)aminosulfonylamino(Ci- 5 - 
alkyl)aminoC r6 -alkyl; cyano; thiophenyl; thiophenyl substituted with dKCre-alkyDaminoCi-e- 
alkyKCre-alkyDaminoCre-alkyl, difCre-alkylJaminoCre-alkyl, Cre-alkylpiperazinylCre-alkyl, 
hydroxyCre-alkylpiperazinylCre-alkyl, hydroxyCr6-alkyloxyC r 6-alkylpiperazinylC r6 -alkyl r 
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ditCre-alkyDaminosulfonylpiperazinylCi-e-alkyl, C rr alkyloxypiperidinyt, C r6 - 
aikyloxypiperidinylCi-e-alkyL morpholinylCre-alkyl, hydroxyC r6 -alky[(C r 6-atkyl)aminoCr6- 
alkyl, or di(hydroxyC r6 -alkyl)aminoC r 6"alkyl; furanyl; furanyl substituted with hydroxyC r6 - 
alkyl; benzofuranyl; imidazoly!; oxazolyl; oxazotyl substituted with aryl and C r6 -alkyl; C r er 
alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrotyl; piperidinylC r6 -aIkyloxy; morpholinyl; Cre- 
alkyimorpholinyl; morpholinylC r6 -alkyloxy; morpholinylC r6 -alkyl; morpholinylCre-alkylamino; 
morpholinylCre-alkylarninoCivalkyl; piperazinyl; C r6 -alkylpiperazinyl; C r e- 
alkylpiperazinylCre-alkyloxy; piperazinylCi-g-aikyl; naphthalenylsulfonylpiperazinyl; 
naphthalenylsulfonyipiperidinyl; naphthalenylsulfonyl; C r6 -alkylpiperazinylC r6 -alkyl; C r6 - 
alkylpiperazinylC r6 -alkylamino; Cr6-alkyipiperazinylCi-6-alkylaminoC r6 -alkyi; C r6 - 
alkylpiperazinylsulfonyl; aminosulfonylpiperazinylC r6 -alkyloxy; aminosulfonylpiperazinyl; 
aminosul(onylpiperazinyIC rr alkyl; di(C r 6-alkyi)aminosuifonylpiperazinyl; di(C rfr 
alkyDaminosulfonylpiperazinylCre-alkyl; hydroxyC r6 -alkylpiperazinyl; hydroxyCrtr 
alkylpiperazinylCre-alkyl; C r <ralkyloxyperidinyl; C r6 -alkyloxypiperidinyiCr 6 -alkyl; 
piperidinylaminoC r6 -alkylamino; piperidinylaminoCr6-alkylaminoC rr alkyl; (C r6 - 
aikylpiperidinylKhydroxyCre-aikyDaminoCre-alkylarnino; (C r6 -alkylpiperidinyl)(hydroxyCr6- 
alkyDaminoCre-alkylaminoCre-alkyl; hydroxyCi-s-alkyloxyCi-e-alkylpiperazinyl; hydroxyC r6 - 
alkyloxyCre-alkylpiperazinyid-e-alkyl; (hydroxyCr^alkyl)(C r6 -alkyl)amino; (hydroxyC r6 - 
alkylKCre-alkyljaminoCre-alkyl; hydroxyCi- 5 -alkylaminoC r6 -alkyl; dKhydroxyCre- 
alkyl)aminoC r6 -alkyl; pyrrolidinylC r6 -atkyl; pyrroIidinylC rer alkyloxy; pyrazolyl; thiopyrazolyl; 
pyrazolyl substituted with two substituents selected from C r6 -alkyl and trihaloC r6 -alkyl; 
pyridinyl; pyridinyl substituted with C r6 -alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCre-alkyl; quinolinyl; 
indolyl; phenyl; phenyl substituted with one, two or three substituents independently 
selected from halo, amino, nrtro.Cr^alkyl, d-e-alkyioxy, hydroxyC,-4-alkyl ( trifluoromethyl, 
trifluoromethyloxy, hydroxyCr^alkyloxy, Cr4-alkylsulfonyl, C r 4-alkyloxyC r4 -alkyloxy, C r4 - 
alkyloxycarbonyl,aminoC r4 -alkyloxy, di(Cr 4 -alkyl)aminoCr4-alkyIoxy, di(Cr 4 -alkyl)amino, 
di(C r4 -aIkyl)aminocarbonyl, di(C r4 -alkyl)aminoCr4-alkyl, di(Cr 4 -alkyl)aminoCr 4 -alkylaminoCr 
4-alkyl, di(C r4 -alkyl)amino(Cr4-alkyl)amino, di(C r 4-alkyl)amino(C r 4-alkyl)aminoCi-4-alkyl, 
difCi^-alkyDaminoCixalkyKCr^alkyDamino, di(C r4 -alkyl)aminoC r 4-alkyl(C r 4-alkyl)aminoCr 4 - 
alkyl, aminosulfonylamino(Cr 4 -alkyl)amino, aminosulfonylaminotCr^alkyDaminoCi^alkyl, 
di(Ci-4-alkyl)aminosulfonylamino(Cr4-alkyl)amino, di(C r 4-alkyl)aminosutfonylamino(C r 4- 
alkyl)aminoCr4-alkyl, cyano, piperidinylCWalkyloxy, pyrrolidinylC r4 -alkyloxy, 
aminosulfonylpiperazinyl, aminosutfonylpiperazinylCr 4 -alkyl. di(C r 4- 
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alkyDaminosulfonylpiperazinyl, di(Cr4-aikyl)aminosulfonylpiperazinylCr4-alkyl, hydroxyC r4 - 
alkylpiperazinyl, hydroxyCi^alkylpiperazinylC r4 -alkyI, Cr4-alkyloxypiperidinyI, C r4 - 
alkyloxypiperdinylC r4 -alkyl, hydroxyC r4 -alkyloxyC r4 -alkylpiperazinyl f hydroxyCr 4 -aIkyloxyCr 
4 -alkylpiperazinylC r4 -alkyl, (hydroxyC r4 -alkyl)(C r4 -alkyl)amino, (hydroxyC r4 -alkyl)(Cr 4 - 
alkyl)aminoCi-4-alkyl, di(hydroxyC r 4-alkyi)amino, di(hydroxyC r4 -alkyl)aminoCi- 4 -alkyl r 
furanyl, furanyl substituted with-CH=CH-CH=CH- l pyrrolidinylC r4 -alkyl f pyrroiidinylC r4 - 
alkyloxy, morpholinyl, morpholinylCi-4-alkyloxy, morpho!inylCr 4 -alkyl,morpholinylCr4- 
alkylamino, morpholinylCi^atkylaminoC r4 -alkyl f piperazinyl, C r4 -alkylpiperazinyl, C^- 
alkyl piperazinylC r4 -alkyIoxy, piperazinylC r4 -alkyl f C r4 -alkyIpiperazinylCr4-alkyl, C r4 * 
alkylpiperazinylC r4 -alkylamino, Cr4'alkylpiperazinylCr4-alkylaminoCi-6-alky! t 
tetrahydropyrimidinylpiperazinyl, tetrahydropyrimidinylpiperazinylC r4 -alkyl, 
piperidinylaminoCr 4 -alkylamino p piperidinylaminoCi- 4 -alkylaminoCi- 4 -alkyl f (C r4 - 
alkylpiperidinyl)(hydroxyCr 4 -a!kyl)aminoC r4 -alkylamino, (C r4 -alkylpiperidinyl)(hydroxyCr4- 
alkyl)aminoC r4 -alkylaminoCr 4 -alkyl r pyridinylCr 4 -alkyIoxy, hydroxyCi- 4 -alkylamino, 
hydroxyC r4 -alkylaminoCi- 4 -alkyl, dKCr^alkyDaminoCr^alkylamino, 
aminothiadiazolyl,aminosulfonylpiperazinyICr 4 'alkyloxy ( and thiophenylC r4 -alkylamino; 
the central moiety 

^(CH 2 )n 

— Z— 

is optionally bridged (i.e., forming a bicyclic moiety) with a methylene, ethylene or 
propylene bridge; 

each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 
aryl in the above is phenyl, or phenyl substituted with one or more substituents each 

independently selected from halo, Cre-alkyl, Ci-g-alkyloxy, trifluoromethyl, cyano, and 

hydroxycarbonyl. 

[0106] In the compounds of paragraph [0105], R\ R 2 , R 3 , and R 4 are preferably as defined in 
paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraph [0105], R\ R 2 , 
R 3 , and R 4 are all H. Other preferred embodiments of the compounds of paragraph [0105] include the 
compounds of pages 21 and 22 and Table F-l of WO 03/076422 in which the terminal hydroxamic 
acid moiety (HO-NH-C(O)- ) is replaced with 
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wherein O, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0050]. 

[0107] In paragraph [0105] the definitions in paragraphs [0108] - [01 10] supplement the 
definitions in paragraphs [0031] - [0053]. To the extent there are any inconsistencies between the 
definitions in paragraphs [0031] - [0053] and in paragraphs [0108] - [01 10], the definitions in 
paragraphs [0108] - [01 10] take precedence for the compounds of paragraph [0105] only. 
[0108] Halo is generic to fluoro, chloro, bromo and iodo; d-4-alkyI defines straight and branched 
chain saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as, e.g., methyl, ethyl, 
propyl, butyl, 1-methylethyl, 2-methyIpropyl and the like; C r6 -alky includes C r4 -alkyl and the higher 
homologues thereof having 5 to 6 carbon atoms such as, for example, pentyl, 2-methylbutyl, hexyl, 2- 
methylpentyl and the like; C r6 -alkanediyl defines bivalent straight and branched chained saturated 
hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example, methylene, 1,2- 
ethanediyl, 1,3-propanediyl 1,4-butanediyl, 1,5-pentanediyl, 1,6-hexanediyl and the branched isomers 
thereof such as, 2- methylpentanediyl, 3-methylpentanediyl, 2,2-dimethylbutanediyl, 2,3- 
dimethylbutanediyl and the like; trihaloC r6 -alkyI defines Cre-alkyI containing three identical or different 
halo substituents for example trifluoromethyl; C 2 -6-alkenediyl defines bivalent straight and branched 
chain hydrocarbon radicals containing one double bond and having from 2 to 6 carbon atoms such 
as, for example, ethenediyl, 2-propenediyl, 3-butenediyl, 2-pentenediyl, 3-pentenediyl, 3-methyl-2- 
butenediyl, and the like; aryl defines phenyl, and phenyl substituted with one or more substituents 
each independently selected from halo, d-g-alkyl, Cre-alkyloxy or trifluoromethyl, cyano, 
hydroxycarbonyl; aminoaryl defines aryl substituted with amino; Cno-cycloalkyl includes cyclic 
hydrocarbon groups having from 3 to 10 carbons, such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl and the like. 
[0109] The term "another Zn-chetating group" refers to a group which is capable of interacting 
with a Zn 2+ -ion, which can be present at an enzymatic binding site. 

[0110] The N-oxide forms of the compounds of paragraph [0105] comprise those compounds 
wherein one or several nitrogen atoms are oxidized to the so-called N-oxide, particularly those N- 
oxides wherein one or more of the piperidine-, piperazine or pyridazinyl-nitrogens are N-oxidized. 
[01 1 1] In another embodiment, the invention comprises compounds of the following structural 
formula (5): 




(5) 
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or a pharmaceutical^ acceptable salt thereof, wherein 
<J> is -NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 
R 2 , R 3 , and R 4 are as defined in paragraph [0046]; 
n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended: 



Z is nitrogen or ~ v ; 

R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
CrCs-cydoalkyl, heteroaryl, Ci-C r akyl, haloalkyl, Ci-C r alkenyl, Ci-C r alkynyl, CrC r acyl, CrC r 
alkyl-aryloxy, C^T-alkyl-arylsulfanyl, Ci-C7-alkyl-arylsulfinyl f Ci-C^alkyl-arylsulfonyl, Ci-C7-alkyl- 
arylaminosulfonyl, Ci-Cy-alkykrylamine, Ci-C r alkynyl-C(0^amine r Ci-C r alkenyl-C(0)-amine, d-Cr 
alkynyl-R 9 , Ci-C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, d-Cralkyl or Ci-C r alkoxy; 

R 12 is hydrogen, halo, hydroxy, amino, nitro, Chalky], C^alkyloxy, trifluoromethyl, 
di(Ci,6alkyl)amino, hydroxyamino ornaphtalenylsulfonylpyrazinyl; 

R 13 is hydrogen, Chalky], arylC2.6alkenediyI, furanylcarbonyl, naphtalenylcarbonyl, 
-C(0)phenylR 9 , Cj^alkylaminocarbonyl, aminosulfonyl, arylaminosulfonyl, 
aminosutfonylainino, di(Cualkyl)aminosulfonylamino, arylaminosulfonylamino, 
aminosulfonylaminoCi^alkyl, di(Ci.6alkyI)aminosulfony]aminoCt^aIkyl f 
arylan)inosu]fonylaminoCi^alkyl,di(C|-6alkyI)aniinoC)^alkyU 
Ci-ualkylsulfonyl, di(C|.<;alkyl)aminosulfonyl, trihaloQ^alkylsulfonyl, 
di(aryl)Ci^aIkylcarbonyl, thiophenylCi^alkyJcarbonyl, pyridinylcarbonyl or 
arylCj .^alkylcarbonyl 




X is nitrogen or 




Y is nitrogen or 



- c c. 



-CH- 
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wherein each R 9 is independently selected from phenyl; phenyl substituted with 
one, two or three substituents independently selected from halo, amino, Chalky], 
Ci-6alM ox y» hydroxyCj^alkyl, hydroxyQ^alkyloxy, aminoCi^alkyloxy, 
di(CMaIkyl)aminoCMaIkyloxy, di(Ci^alkyl)aminoCi.ealkyl, 
di(Ci-6alkyl)aminoCi^alkyl(Ci.6alkyl)aminoC|.6alkyl, 
hydroxyCi^alkylpiperazinylCMalkyl, C MalkyloxypiperidinylCi^alkyl, 
hydroxyC)^alkyloxyCj^alkylpiperazinyI f Cj^alkylpiperazinylCi^alkyl, 
diChydroxyCMalkyOaminoCMalkyl, pyrrolidinylCt^alkyloxy, 
morpholinylC|-4alkyloxy, ormorpholinylCi^alkyl; thiophenyl; or thiophenyl 
substituted with di(CMalkyl)aminoCi^alkyloxy, di(Ci.6alkyl)aminoC|.6alkyl, 
di(Ci. 6 alkyl)aminoCi.ealkyI(Ci. 6 alkyl)aminoCi.6alkyl, pyrrolidinylC M alkyloxy, 
CMalkylpiperazinylCi^alkyl, di(hydroxyCMalkyl)aminoCi^alkyt or 
morpholinylCj^alkyloxy. 

R 14 is hydrogen, hydroxy, amino, hydroxyCj^alkyl, Ci^alkyl, Ci.$alkyloxy, 
arylCj^alky], aminocarbonyl, hydroxycarbonyl, aminoCi^alkyl, 
aminocarbonylCi^alkyl, hydroxycarbonylCj^alkyl, hydroxyaminocarbonyl, 
C|-6alkyloxycarbonyl, C|.6alkylaminoCi.6alkyl or di(Ci.6alkyl)aminoC|.6alkyl; 
when R 13 &R 14 are present on the same carbon atom, R 13 &R M together may form a 
bivalent radical of formula 
-CCO^NH-CHa-NR 10 - (a^l) 
wherein R ,0 is hydrogen or aryl; 
when R 13 &R 14 are present on adjacent carbon atoms, R 13 &R 14 together may form a 
bivalent radical of formula 
=CH-CH=CH-CH== (b-1 ); 



aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Ci.$alkyl, Ci.6alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

[0112] Particular embodiments of the compound according to paragraph [011 1] include the 
following 
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in which the terminal hydroxamic acid moiety (-C(OWH-OH) is replaced with 




wherein o, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 

[01 13] In the compounds of paragraphs [0111] -[01 1 2], R\ R 2 , R 3 , and R 4 are preferably as 
defined in paragraphs [0059] and [0060], while in other embodiments of the compounds of 
paragraphs [01 1 1] -[01 12], R\ R 2 , R 3 , and R 4 are all H. 

[0114] In another embodiment, the invention comprises compounds of the following structural 
formula (6): 

R3\=|: 

R 15 



O 



)14 



%f H v, />~ L - N ' 

R * y 2 



(CH 2 )^f|J--"-(CR 13 2 ) t --(V) 



(5) 



or a pharmaceutically acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 

R 2 , R 3 , and R 4 are as defined in paragraph [0046]; 
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n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 



m is 0 or 1 and when m is 0 then a direct bond is intended; 




X is nitrogen or 




Y is nitrogen or 




R is selected from the group consisting of hydrogen, halogen, -IMH 2 , nitro, hydroxy, aryl, heterocyclyl r 
CrCs-cydoalkyl, heteroaryl, CrC r akyl f haloalkyl, Ci-Cra!kenyl t Ci-C r alkynyl, Ci-C r acyl, Ci-Cr 
alkyl-aryloxy, CrCT-alkyl-arylsulfanyl, Ci-Cr-alkyl-arylsulfinyt, Ci-Cr-alkyl-arytsulfonyl, Ci-C7-alkyl- 
arylaminosulfonyl, CrCr-alkyl-arylamine, Ci<Va!kynyKXO)-amine, Ci-C r alkenyl-C(0>-amine, CrC r 
alkynyl-R 9 , Ci-C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, Ci-C r alkyl or Ci-C r alkoxy; 

R 12 ' is hydrogen, halo, hydroxy, amino, nitro, Ci. 6 alkyl t Ci-tfdkyloxy, trifluoromethyl, 
di(Ci^a]kyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

-L- is a direct bond or a bivalent radical selected from Cj^alkanediyl, 
Ci^alkanediyloxy, amino, carbonyl or aminocarbonyl; 

each R 13 is independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 

R 14 is hydrogen, hydroxy, amino, hydroxyCi.6alkyl» Ci^alkyl, Ci^alkyloxy, 
arylC 1 . 6 alkyl 1 aminocarbonyl, hydroxycarbonyl, aminoCi^alkyl, 
aminocaibonylCi^alkyl, hydroxycarbonylC i^alkyl, hydroxyaminocaibonyl, 
Ci^allcyloxycarbonyl, Ci-ealkylaminoCi^alkyl or di(Ci-6alkyl)aminoCi^alkyl; 

R 15 is hydrogen, Ci^alkyl, C wo cycloalkyl, hydroxyC^alkyl, Ct, 6 alkyloxyCi-6alkyl 
di(Ci.6alkyl)aminoCi^a!kyl or aryl; 




is a radical selected from 
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wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 6 and R 7 are independently selected from hydrogen; halo; hydroxy, amino; nitro; 

trihaloCi. 6 alkyl; trihaloCi^alkyloxy; Ci^alkyl; Ci^alkyl substituted with aryl and 

C 3 .iocycloalkyl; Ci. 6 alkyloxy; Ci^alkyloxyC 1 . 6 alkyloxy; Ci^alkylcarbonyl; 

C|.6alkyloxycarbonyl; Ci^allcylsulfonyl; cyanoCi^alkyl; hydroxyCi.6alkyl; 

hydroxyCi^alkyloxy; hydroxyCi.6alkylamino; aminoCi.6alkyloxy; 

di(Ci^alkyl)aminocarbonyl; di(hydroxyCi. 6 alkyl)amino; (aiylXC^lkylJamino; 

di(Ci^alkyl)animoCi^allcyloxy;di(Ci.6alkyl)aininoCi^ylamm 

<h(C 1 - 6 alkyl)aminoCi. 6 allcylaininoC 1 ^aIkyl; arylsulfonyl; arylsulfonylamino; 

aryloxy; aryloxyCi. 6 alkyl; arylC 2 ^alkenediyl; di(Ci^alkyl)amino; 

di(Ci^alkyl)aminoC 1 .6alkyl; diCCi^alkyOaminoCC^alkyOamino; 

di(Ci^alkyl)amino(Ci^alkyl)aminoCi^allcyl; 

m(Ci^alkyl)aminoCi-6alkyl(Ci. 6 alkyl)amino; 

di(C^6alkyl)aIninoCl^kyl(C 1 . 6 alkyl)aminoCl^alkyl; 

aminosdfonylannno(Ci^Ikyl)amhio; 
ammosulfonylamino(Ci^alkyl)aminoCi-6alkyl; 
di(Ci^alkyl)aniinosuJfonylamjno(Ci^alkyl)amino; 

<ii(Cl^alkyl)aminosulfonylanlino(Cl.6^^) a ^ oC l-6 allc y 1, • cy 3110 ; tbiophenyl; 
thiophenyl substituted with dli(C^6alkyl)anlinoCl^alkyKC^6alkyl)aminoC^6alkyl, 
diCC^alky^aminoC^kyl, Ci.ealkyipiperazinylCi-ealkyI, 
hydroxyCi.6alkylpiperazinylCi. 6 alkyl, 
hydroxyCi. 6 al]cyloxyCi-6alkylpiperazinylCi^alkyl, 
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di(Ci-6alkyl)aminosulfonylpiperazinylCi.6alkyl, 

Cx.galkyloxypiperidinyl, C 1 .6alkyIoxypiperidiny]Ci^alkyl,morpholiny]C 1 . 6 alkyl, 

hydroxyCi^alkyKC^alkyOaminoCj^alkyl, or di(hydtoxyCi^alkyl)amiDoCi.6allcyi; 

furanyl; furanyl substituted with hydroxyC]. 6 alkyl; benzofuranyl; imidazolyl; 

oxazolyl; oxazolyl substituted with aryl and Ci^alkyl; Ci.$alkyltriazoly]; tetrazolyl; 

pyrrolidinyl; pyrrolyl; piperidinylCi-6alky]oxy; morpholinyl; Ci^alkylmorpholinyl; 

morpholinylCi^alkyloxy; 

moipholinylC i^alkyl; morpholinylCi^alkylamino; 

morpholinylCi^alkylaminoCi^alky]; piperazinyl; Ci^alkylpiperazinyi; 

Ci-^ylpiperafflnylC^alkyloxy-.piperazinylCi-ealkyl; 

naphtalenylsulfonylpipeiminyljnaphtalenylsulfonyty^ 

Ci^alkylpiperazinylCi^alkyl; Ci^aDcylpipexazhiylCi. 6 alkylainino; 

Ci. 6 alkylpipeminylCi.6au^ylaminoCi^alkyl;Ci. 6 aIkylpiperazinylsulf^ 

aminosulfonyIpiperazinylCi^alky]oxy;airanosulfonylpiperazinyl; 

aiBinosulfonylpiperazinylCi^alkyl;di^ 

di(Ci.6alkyl)aminosulfonylpiperazinylCi^alkyl; hydroxyCi^alkylpiperazinyl; 

hydroxyCi^alkylpiperazinylCi^alkyl;Ci.6alkyloxypiperidinyH 

Ci^alkyloxypiperidinylCi^alkyI;piperidinyIanunoCi^allcy]ainin 

piperidinylaminoCi.6alkylaminoCi.6alkyl; 

(Ci-6alkylpiperidinyl)(hydroxyCi^lkyl)aminoCj^aIkylamino; 

(Ci.6alky]piperidinyl)(hy<hra 

hydroxyCi^alkyloxyCi-galkylpiperazinyl; 

hydroxyCi^alkyloxyCi-galkylpiperazinylC^alkyl; 

(hydroxyC^alkylXCi^alkyOaimno; (hydroxyCi.6aIkyl)(C,. 6 alkyl)aminoCt.6alkyl; 
hydroxyCi-ealkylaminoCi^alkyl; di(hydroxyCi^allfyl)aminoCi^alkyl; 
pyrrolidinylCi^alkyl; pyixolidinylCi^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituente selected firom Ci.6alkyJ or trihaloCi^alkyl; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrimidinylpiperazinyl; tetxahydtopyrimidinylpiperazinylCi-ealkyl; 
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
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independently selected from halo, amino, nitro, Chalky!, Ci.6alkyloxy, 
hydroxyCi.4aikyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi^alkyloxy, 
CMalkylsulfonyl, Ci-4alkyloxyCi. 4 alkyloxy, Ci-4alkyloxycarbonyl, 
aminoCi^alkyioxy, 

di(Ci. 4 alkyl)aminoCMalky]oxy, di(Ci. 4 alkyl)amino, di(Ci^alky])aminocarbonyl r 
di(C M alkyl)ammoCMalkyl, aj(C w ^ 

di(C M alkyl)amino(CMalkyl)amino, diCCi^alkyOaininoCCMalkyOaminoC^alkyl, 
aj(CMalkyl)arninc)CMalky](Ci^aIky])amino, 

di(C^ 4 alkyI)anunoCMalky](Ci^aIkyl)aminoCMalky], 
aminosulfonylaminoCCi^alkyOamino, 
anunosulfonylainino(CMalkyl)aminoCMalkyl, 
oM(Ci.4alkyl)aminosulfonylamino(Ci^alkyl)ainino, 
di(CMalkyl)aminosulfonylamino(Ci.4aIkyl)aminoCi.6alkyl, cyano, 
piperidinylCMalkyloxy, pynohdinylCi^alkyloxy; aminosulfonylpiperazinyl, 
aimnosulfonylpiperazinyIC M alkyl, di(CMalkyl)aminosulfonylpiperazinyl, 
diCC^alkyOaminosulfonylpiperazinyJCi^alkyl, hydroxyCi^alkylpiperazinyl, 
hydroxyCMalkylpiperazinylCi^alkyl, C^alkyloxypiperidinyl, 
C M alkyloxypiperidinylCMalkyl, hydioxyC M alkyloxyC M alkylpiperazinyl, 
hydroxyC M alkyloxyCi^alkylpiperazinylC w alkyl, 
(hydroxyC M a!]cyIXCMalkyl)aimno, (hydros 

di(hydroxyCi^alkyl)amino, di(hydroxyCMaIky1)aminoC M a]kyl, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pynolidinylCi^alkyl, pyirolidinylC M aIkyloxy, 
morpholinyl, morpholinylCi^alkyloxy, morpholinylCi^alkyl, 

moipholinylCji^alkylamino, moiphounylCiwtalkylaminoCMalkyl, piperazinyl, 
C^alkylpiperazinyl, Ci. 4 alky]pipera2mylCi-4alkyloxy, piperazinylCMalkyl, 
Ci^alkylpiperazinylC M alkyl, C M aIkylpiperazinylC M alkylainino, 
c i-4BlkylpiperazinylCi^alkylaminoC 1 ^alkyl, tetrahydropyrimidinylpiperazinyl, 
tetrahydropyriimdmylpiperazinylCMalky], piperidinylammoCMalkylamino, 
piperidmylaminoCMallcylaminoCj^alkyl, 
(CMalkylpiperidinyl)(hydroxyCMaIkyl)aminoCi^alkyIamino, 
(Ci^kylpiperidinyl)(hydroxyCMalkyO 

pyridinylCi^alkyloxy, hydroxyCi.4alkylamino, hydroxyCi^alkylaminoCMalkyl, 
di(Ciwtalkyl)aminoCi^aIkylamino, aminothiadiazolyl, 
aminosulfonylpiperazinylCi^alkyloxy, or thiophenylCj^alkylamino; 
each R* and R 7 can be placed on the nitrogen in replacement of the hydrogen; 
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aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, C\^sdky\ 9 Cj^alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

[01 15] Particular embodiments of the compound according to paragraph [0114] include the 
following 




a 




a. 






y — ' N -°* / HN-QH 
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in which the terminal hydroxamic acid moiety (-C(OWH-OH) is replaced with 
R 1 




wherein <t>, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and 

preferably 10059] and 10060]: 
[0116] In the compounds of paragraph [0114] - [0115], R\ R 2 , R 3 , and R 4 are preferably as 
defined in paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraphs 
[01 14] - [0115], R\ R 2 , R 3 , and R 4 are all H. 

[01 17] In another embodiment, the invention comprises compounds of the following structural 
formula (7): 



,14 



R t\—H'^9= X /-|(CH 2 ) n — . 

R3\=|=/ H ^ />— L-N Z-(CR 13 2 ) t -( A) 

r4\ V-l-Y > f 

or a pharmaceutical^ acceptable salt thereof, wherein 
O is ~NH 2 or -OH; 

R 1 is H or as defined in paragraph 10046]; 
R 2 , R 3 , and R 4 are as defined in paragraph [0046]; 



(7) 
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n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 
t is 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended; 

— C / / 

Q is nitrogen or CR X Qr CH \ 

— CC 
X is nitrogen or T^ ;. 

— cC 

Y is nitrogen or ^ ; 

— CH"" 

Z is nitrogen or . ^ ; 

R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, 
heterocyclyl, CrCycycloalkyl, heteroaryl, Ci-C r akyl, haloalkyl, CrC r alkenyl, Cj-C r 
alkynyl, Ci-C r acyl, Ci-C r alkyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, C-Cr-alkyl-arylsulfinyl, 
Ci-CT-alkyl-arylsulfonyl, C^T-alkyl-arylaminosulfonyl, C,-Cr-alkyl-arylamine, Ci-Cr 
alkynyl-C(C»-amine, Ci-C r alkenyl-C(0)-amine, Ci-C r alkynyl-R 9 , Ci-Cralkenyl-R 9 wherein 
R 9 is hydrogen , hydroxy, amino, Ci-C r alkyl or Ci-C r alkoxy; 

R 12 is hydrogen, halo, hydroxy; amino, nitro,C,.«alkyI, Ci^kyloxy, trifluoromethyl, 
di(Cj^alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

-L- is a direct bond or a bivalent radical selected from Ci^alkanediyl, 
Ci^alkyloxy, amino, carbonyl or aminocarbonyl; 

each R 13 independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 

R 14 is hydrogen, hydroxy, amino, hydroxyCi.6alkyl, Ci^^lkyl, Ci. 6 alkyloxy, 
arylCj.6alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi^alkyl, 
aminocarbonylCi-eallcyl, hydroxycarbonylCi-ealkyl, hydroxyaminocarbonyl, 
Cjlealkyloxycaibonyl, C^alkylaminoCi-ealkyl or <H(Ci^alkyl)aminoCi^atkyl; 

is a radical selected from 

*\ ph. . J*k /*\ 



&\ p\ jp* /*> 

i V) X? 



(a-1) 



(a-2) t 8 " 3 ) M) 
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(a-49) (a-50) < a ' 51 > 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi.6alkyl; trihaloCi. 6 alkyloxy; Chalky!; C^aUcyl substituted with aryl and 
A-iocycloalkyl; Ci. 6 alkyloxy; Ci-ealkyloxyCi^alkyloxy; Ci. 6 alkylcarbonyl; 
Ci.6alkyloxycarbonyl; C^alkylsulfonylj.cyanoCi^alkyl; hydroxyCi^alkyl; 
hydroxyC^alkyloxy; hydroxyCi^alkylamino; aminoCi^alkyloxy; 
di(Ci-6alkyl)aminocarbonyl; di(hydroxyCi-6alkyl)amino; (aryl)(Ci^alkyl)aniino; 
di(C I . 6 alkyl)aminoCi^alkyloxy; di(Ci. 6 alkyl)aminoCi.6alkylamino; 
di(Ci^alkyl)ammoCi-6allO'laminoCi T 6alkyl; arylsulfonyl; arylsulfonylamino; 
aryloxy; aryloxyCi^alkyl; arylC 2 - 6 alkenediyl; di(Ci: 6 alkyl)amino; 
di(Ci^alkyl)aminoCi-6alkyl; difCi^alkyDanunotGiiealkyOamino; 
diCC^aiky^aminoCCi^alkyOaminoCi-ealkyl; 
cUCCi-galkyOaminoCi-fialkyKCi^alkyDamino; 
di(Gi.6alkyl)aminoCi^alkyl(Ci.6alkyl)aminoCi. 6 alkyl; 
aminosuifbnylamino(Ci^alkyl)aniino; 
aniinosulfonylamino(Ci.6alkyl)aminoC|.6alkyl; 
di(Ci.6alkyl)aminosulfonylamino(Ci-6alkyl)amino; 
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di(Ci^kyl)aminosulfonylamino(Ci^alky])aininoC|.6alky]; cyano; thiophenyl; 

thiophenyl.substituted with di(C|^kyl)aminoGi-6alkyl(Ci. 6 alkyl)aniinoCi^alkyl, 

d^(Ci.6alkyl)aminoCj^alkyl,Ci-6alkylpiperazinyICi.6alkyl, 

hydr6xyCi.6alk>'lpiperazinylCi^alkyl, 

JiydroxyCi.6alkyloxyCi. 6 alkylpiperaziny]C|^alkyl, 

di(Ci^alkyl)aminosulfonyIpiperazinyICi.6alkyl, 

Ci.6alkyloxypiperidinyI, Ci.ealkyloxypiperidinylCi.6alkyl, morpholinylCi^alkyl, 
hydroxyCi.6alkyl(Ci^alkyl)aminoCi^alkyl, or di(hydioxyCi^alkyl)arrunoCi.6alkyl; 
furanyl; furanyl substituted with hydroxyCi^alkyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyi substituted with aryl and Ci^alkyl; Ci^alkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyirolyl; piperidinylCi^alkyloxy; morpholinyl; Ci-6alkylmorpholinyl; 
morpholinylCi. 6 alky]oxy; 
raorpholinylCi^alkyl; morpholinylCi^alkylamiiio; 
morpholinylCi.6alkylaminoCi^alkyl; piperazinyl; Ci^alkylpiperazinyl; 

Ci. 6 alkylpiperazinylCj.6alkyloxy;piperazinylC I . 6 alkyl; 

naphtalenylsulfonylpiperazinyl; naphtalenylsulf onylpipeiidiny] ; naphtalenylsulfonyl; 
C]-6alkylpipera2inylCi^alkyl; Ci- 6 alkylpiperazinylCi^alkylamino; 
Ci^alleylpiperaziny]Ci.6alkylarr^ 

aininosuIfonylpiperazinylCi-ealkyloxy; aminosulfonylpiperazinyl; 
aminosulfonylpiperazinylCt-ealkyl; di(Ci. 6 alkyl)aminosulfonylpiperazinyl; 
di(Ci.6alkyl)aminosulfonylpipe^ 

hyd^oxyC^^alkylpiperazinylCl.6alky];C^6alkyloxypiperidinyl; 
Ci^alkyloxypiperidinylCi^alkyHpiperidinylaminoCi^kylamino; 
piperidinylaminoCi-aalkylaminoCi-fialkyl; 
(Ci 6 alkylpiperi<linyl)(hydro^ 

(Ci.6alkylpiperid1nyl)(hydroxyCMalkyl)aminoCi^alkyIaiiunoCi. 

hydroxyCi.6aikyloxyCi^alkylpiperaziny]; 

hydroxyCi^alkyloxyCi^alkylpiperazinylCi^alkyl; 

(hydroxyCi^alkyl)(Ci^alkyl)amino; (hydroxyCi.6alkylXC w alkyl)anm»oCi^alkyl; 
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hydroxyCi-fialkylaminoQ 

pyrrolidmylC^yl; pyirolidinylC lr6 alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ci.6alkyl or trihaloC,.6alkyl; 
pyridinyl; pyridinyl substituted with C,. 6 alkyloxy, aryloxy or aryl; pyriroidinyl; 
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCi^alkyl; 
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Ci. 6 alkyl, Cj^alkyloxy, 
hydroxyCi ^alkyl, trifluoromethyl, trffluoromethyloxy, hydroxyCi. 4 alkyloxy, 
C M alkylsulfonyl, C w alkyloxyCMallcyloxy, CMalkyloxycarbonyl, 
armnoC M alkyloxy,di(CMalkyl)aininoCMallcyloxy^ 

<fc(C M alkyl)annnbcarbonyl, di(CMalkyl)aminoCiUalkyl» 

di(CMalkyl)aminoCi.4alkylaminoCj^alkyl, 

di(C M aikyl)aimno(CMalkyl)aimno,di(Ci.4alkyl)^ 

dl(CMalkyl)aminoCi-4alkyl(C M alkyl)ainino, 

di(C M altyl)aimnoC!-4a^^ 
aminosulfonylamino(Ci4alkyl)amino, 
aminosulfonylamino(Ci-4alkyl)aminoCi^alkyl, 
d^(C M allcyl)aminosulfonylanuno(C M alkyl)anuno, 
di(C M alkyl)annnosdfonylainino(C w alkyl)aininoCi. 6 alkyl,cyano, 
piperidinylC M alkyloxy, pyrrolidinylC^alkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperaanylC M alkyl,di(C M alkyl)aminosulfonylpipemmyU 

&(C M alkyl)aminosulfonylpipera^^ 
hydroxyCi. 4 alkylpipera2inylC M alkyl, CMalkyloxypiperidinyl, 
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C i_4alkyloxypiperidin ylCi^alkyl, hydroxyCi ^a]kyloxyC M alkylpiperazinyl , 

hydroxyCMalkyloxyCi.4aIkylpiperazinylCi.4alkyl, 

(hydroxyCMdkyl)(CMalIcyl)amko,(ty^ 

di(hydroxyC M alkyl)amino, di(hydroxyCi. 4 alkyl)aminoCMaIkyl, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyirolidinylCi- 4 alkyl, pynolidinylCi^alkyloxy, 
moipholinyl, morpholinylC M alky]oxy, morphohnylCt^alkyl, 
moipholinylCMalkylamino, morpholinylCi^alkylaminoCMalkyl, piperazinyl, 
C].4alkylpiperazinyl, Ci^alkylpiperazinylCMalkyloxy, piperazinylCMalkyl, 
Ci^alkylpiperazinylCi^alkyl, C M alkyJpiperazinylCi-4alkylamino, 
C ualkylpiperazinylCMalkylaminoCi.6alkyl t tetrahydropyrimidinylpiperazinyl, 
teti^ydropyrimidinylpiperazinylCMaikyl, piperidinylaminoCi^alkylamino, 
pipeiidinylaininoCi4alkylaminoCMalkyl, 
(C M alkylpiperi(finyl)(hydroxyCt^lkyl)aimnoCMalIcylam 
(C w alkylpiperidinyl)(hydroxyCMalkyl)ammoGi^aIkyiam^ 
. pyridinylGMalkyloxy, 

hydtoxyCMaltylammo, hydroxy^ - 
di(Ci-4a^l)aminoCi^alkyianrino,aminothiadiazolyl, 
aminosulfonylpiperazinylGMalkyloxy, oir thiophenylCi^Ikylamino; 

each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Gj^alkyl, Ci^alkyloxy, trifluoroiriethyl, cyano c 
hydroxycarbonyl. 



[0118] Particular embodiments of the compound according to paragraph 101 1 7] include the 
following 
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in which the terminal hydroxamic acid moiety (-CI0VNH-OH) is replaced with 




wherein <D, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]: 

[0119] In the compounds of paragraphs [01 17] - [01 18], R\ R 2 , R 3 , and R 4 are preferably as 
defined in paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraphs 
[0117] - [0118], R\ R 2 , R 3 , and R 4 are all H. 

[0120] In another embodiment, the invention comprises compounds of the following structural 
formula (8): 

R 14 

(QH 2 )n B 15 O 



(8) 



\y_ n --vq=x /-(c N H 2)n « 

R3<=|=/H ^ />— N Z— C(R 13 ) 2 ) f N— S-(a) 

«\ ^ W o 

or a pharmaceutical^ acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 

R 2 , R 3 , and R 4 are as defined in paragraph [00463; 
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n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 
t is 0, 1 , 2, 3 or 4 and when t is 0 then a direct bond is intended; 

-cr- / / 

Q is nitrogen or ^ t CR \ >or CH \ ; 



X is nitrogen or 
Y is nitrogen or ^ 



Z is nitrogen or v 



R is selected from the group consisting ot hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
CrCffcycloalkyl, heteroaryl, Ci-C7-akyl, haloalkyl, Ci-C r alkenyl, Ci-C r alkynyl. d-Cracyl, CrC r 
alkyl-aryloxy, d-Cr-alkyl-arylsulfanyl, C-Cy-alkyl-arylsulfinyl, Ci-C 7 -alkyl-arylsulfonyl, Ci-C r alkyl- 
arylaminosulfonyl, Ci-Cr-alkyl-arylamine, Ci-Cralkynyl-ClOJ-amine, Ci-C7-alkenyl-C(0)-amine, C1-C7- 
alkynyl-R 9 , Ci-C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, d-Cralkyl or Ci-C r alkoxy; 

r» 2 is hydrogen, halo, hydroxy, amino, nitro, C,. 6 alkyl, C^alkyloxy, trifluoromethyl, 
di(Ci-6alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

each R 13 independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 

R M is hydrogen, hydroxy, amino, hydroxyC|. 6 alkyl, C^alkyl, Q^alkyloxy, 
arylC|.6alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi^alkyl, 
aminocarbonylCi.6alkyl, hydroxycarbonylCi.galkyl, hydroxyaminocarbonyl, 
Ci. 6 alkyloxycarbony1, Ci- 6 alkylaminoCi^alky] or diCC^alkyOaminoCi^alkyl; 

r 15 is hydrogen, C^alkyl, C 3 .iocyc1oalkyl, hydroxyCj^alkyl, C,^alkyloxyC,. 6 alkyl, 
di(C|.6alkyl)aminoC|. 6 a1kyl or aryl; 
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(a-49) (a-50) < a " 51 > 

wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 6 and R 7 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi_6aIkyl; trihaloCj^alkyloxy; Ci-e&lkyl; Ci^alkyl substituted with aryl and 
C3.iocycloalkyl; C^alkyloxy; Ci. 6 alkyloAyC|^alkyloxy; Ci^alkylcarbonyl; 
Cj^alkyloxycarbonyl; Cj^alkylsulfonyl; cyanoCi^alkyl; hydroxyC^alkyl; 
hydroxyCi^alkyloxy; hydroxyC].6alkylamino; aminoC^aJkyloxy; 
di(Ci_6alkyl)aminocarbonyl; di(hydroxyCi_6a!ky1)amino; (aryl)(C).6alkyl)amino; 
di(Ci^alkyl)aminoCi^alkyloxy; di(C].6alkyI)aminoCi^alkylamino; 
^(Ci^alkyOaminoCj^alkylaminoCi^alkyl; arylsulfonyl; arylsulfonylamino; 
aryloxy; aryloxyCi^alkyl; arylC2.6alkenediyl; di(Ci^alkyl)amino; 
di(Ci. 6 alkyl)aminoCi-6alkyl; cU(Ci.6alkyl)amino(Ci^alkyl)amino; 
di(C|.6alkyl)amino(Ci.6alkyl)aminoCi.6a!kyl; 
di(Ci.6alkyl)aminoCi^alkyl(Ci-6alkyl)amino; 
diCCi^alkyOaminoC^alkyKCi^alkyOaminoCj^alkyl; 
aminosulfonylamino(Ct.6alkyl)amino; 
aminosulfonylamino(Ci.6alkyl)aminoCt.6alkyl; 
di(Ci^alkyl)aminosulfonylamino(C|.6alkyl)amino; 

di(Ci.6alkyl)aminosulfonylamino(Ci.6alkyl)aminoCi.6aIkyU cyano; thiophenyl; 

thiophenyl substituted with di(Ci^lkyl)aminoCi^alkyl(Ci. 6 alkyl)aminoC|. 6 alkyl f 
di(Ci.6alkyl)aminoCi^alkyl > Ci. 6 alkylpipera2inylCi^alkyU 
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hydroxyCi-ealkylpiperazinyJC^fialkyl, 

hydroxyCi. 6 alkyloxyCi. 6 alky]pipera2inylCi^alkyl, 

di(Ci.6alkyI)aminosuIfonylpipera2inylCi^alkyl, 

Ci. 6 aIkyloxypiperidinyl, Ci^alkyloxypiperidinyIC t .6alkyI, morpholinylCi_ 6 aIkyI, 
hydroxyCi. 6 aJkyl(Ci^Jlcyl)aminoC|. 6 alkyl,orcU(hydroxyCi.6alkyl)aminoC 1 .(^lkyl; 
furanyl; furanyl substituted with hydroxyC^alkyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyl substituted with aryl and Cj^alkyl; Ct-ealkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyrrolyl; piperidinylCi. 6 alkyloxy; morpholinyl; Cj. 6 alky!morpho!myl; 
morpholinylCi.6alkyloxy;morpholinylCi. 6 a]kyl; morphoIinylC|. 6 alkylamino; 
morpholinylCi^alkylaminoCj. 6 alkyl; piperazinyl; Ci. 6 alkylpiperazinyl; 
Ci. 6 a)kyIpiperazinylCi^alkyloxy;pipera2inylCi.6alky); 

naphtalenylsulfonylpiperazinyl; naphtalenyisulfonylpiperidinyl; naphtalenylsulfonyf; 

C l . 6 alkylpii)erazinylC,.6alkyl;Ci^aIkylpiperazinylC 1 . 6 alkylamino; 

Ci. 6 alkyIpiperazinylC ) ^alkylamiiioC 1 .6alkyUC|. 6 alkylpiperazinylsulfonyl; 

aminosulfonylpiperazinyICi.6alkyIoxy;arninosulfonylpiperazinyl; 

aminosuJfonyIpiperazinylC|. 6 alkyl;di(C|. 6 alkyl)aininosulfonylpiperazinyl; 

di(Ci^allcyi)anunosulfonylpjperazinylQ 

hydroxyCj-eaJkylpiperazinylGi.galkyljC^alkyloxypiperidinyl; 

C l . 6 alky]oxypiperidinylCi. 6 alkyl;piperidinylaminoC|. 6 alky!amino; 

piperi dinylaminoCi ^alkylaminoCi. 6 aJkyI ; 

(Cl. 6 alkylpiperidinyl)(hydroxyC|^alkyl)amjnoC^ 6 alky]amino; 

(Ci. 6 alkylpiperidinyl)(hydroxyC|. 6 alkyl)aminoCi^alkylamjnoC,^alkyl; 

hydroxyCj^alkyloxyC|.6alkylpiperazinyl; 

hydroxyCi^alkyloxyC|. 6 alkylpiperazinylCi^alkyl; 

(hy<iroxyCi^alkyl)(C I ^kyI)amino;(hydroxyC|^alkyl)(Ci.ealJ«yI)aminoC 

hydroxyC w alkylaminoC,. 6 alkyl; diChydroxyd^alkyOaminoCi^alkyl; 

pyrrolidinylCi^alkyl; pyrrolidinylC|. 6 alkyloxy; pyrazoJyl; thiopyrazolyl; pyrazolyl 

substituted with two substituents selected from C^alkyl or trihaloC|.6alkyl; 

pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryioxy or aryl; pyrimidinyl; 

tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylC j .galkyl; 

quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 

independently selected from halo, amino, nitro, Ci^alkyl, C^alkyloxy, 
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hydroxyCj^alkyl, trifluoromethyJ, trifluoromethyloxy, hydroxyCi^alkyloxy, 
Ci^alkylsulfonyl, Ciw*aIkyIoxyCi-4alkyloxy, CMaJkyloxycarbonyl, 
aminoCi^alkyloxy, diCCi^alkyOaminoCi^aJkyloxy, di(CMaIkyl)amino, 
di(Ci-4alkyI)aminocarbonyJ, di(Ci^alky))aminoCi.4alkyl f 
di(C i ^alkyl)aminoC i ^alkylaminoCj .4a! kyl , 

^(Ci^alkyOamincKCi^alkyOamino, diCCi^aJkyOaminoCCMalkyOaminoCMalkyU 

di(CMalkyI)aminoCi^alkyJ(CMalkyl)amino t 

di (C 1 ^alkyl)aminoC 1 ^alkyI(C 1 ^alky l)aminoC i^alkyl , 

aminosulfonylamino(C) ^alkyl)amino, 

aminosu]fonylamino(C].4alkyl)aminoCMalkyl, 

di(Gi.4alky!)aminosulfonyIamino(CMalkyl)amino f 
di(Cj^aikyl)aminosulfony]amino(CMalkyl)aminoCi.6a!kyl, cyano, 
piperidinylCi^alkyioxy, pyrrolidinylCMalkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperazinylCi^alkyl, di(Ci-4alkyl)aminosu]fonyJpiperazinyl t 
di(Ci.4a!kyl)aminosulfonylpipcraxinylCi^alkyl, hydroxyCi^alkylpiperazinyJ, 
hydroxyCMalkyJpipera2inylCi-4alkyl, Cj^alkyloxypiperidinyl, 
Ci^alkyloxypiperidinylCMalkyl, hydros 
hydroxyCi-4a1kyIoxyCMalkylpiperazinylC|.4alkyl t 
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(hydroxyCi. 4 alkyl)(C I .4aIkyl)amino > (hydroxyCj^alkyOCCi^alkyOaminoC^aJkyl, 
di(hydroxyCMalkyl)amino, di(hydroxyCi. 4 alkyl)aminoCi.4alkyl, furanyi, furanyi 
substituted with -CH=CH-CH=CH-, pyrrolidinylCi^alkyl, pyrrolidinylCMalkyloxy, 
morpholinyl, morpholinylCMalkyloxy, morpholinylCj. 4 alkyl, 
morpholinylCi. 4 alkylamino, morpholinylCMalkylaminoCi. 4 alkyl, piperazinyl, 
CMalkylpiperazinyl. C M alkylpiperaziny!CMa&y lo *y. piperazinylC|. 4 alkyl, 
Ci^alkylpiperazinylCMalky],Ci. 4 alkylpiperazinyICi. 4 alkylamino, 
CMalkylpipera2inylCMalkylanunoCi.6alkyl,telrahydropyrimidinylpipera2^ 
tetrahy(topyrimidinylpiperazinyICi.4alkyl,piperidinylaminoC|^alkylamino, 

piperidinylaminoCMalkylaminoC M alky!, 
(Ci. 4 alMp»Pcridinyl)(hyaYoxyCMalky])aminoCMalky!ainino, 
(CMalkylpiperidiTiyl)(hydroxyCMalkyl)aminoCMaJky]amjnoCi.4alkyl, 
pyridinylCi^alkyloxy, hydroxyC w alkylamino, hydroxyCi. 4 alkylaminoCMalkyl, 
di(CMalkyl)aminoCMalkylanuno,aininothiadia2olyl, 
aminosulfonylpiperazinylCi. 4 alkyloxy, or thiophenylC M alkyIamino; 

each R 6 and R 7 can be placed on the nitrogen in replacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, C^alkyl, C^alkyloxy, trifluoromethyl, cyano or 



hydroxycarbonyl. 

[0121] Particular embodiments of the compound according to paragraph (0120] include the 
following 
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HO-NH ^=N V ^ H '\£ 
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HO-NH > — ' 0 
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HO-NH 



in which the terminal hydroxarnic acid moiety (-C(O)-NI-K)H) is replaced with 
K 

d2) v rl O 

t Vn-c-- 
R o 
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wherein O, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 

[0122] In the compounds of paragraph [0120] - [0121], R\ R 2 , R 3 , and R 4 are preferably as 
defined in paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraphs 
[0120] - [0121], R\ R 2 , R 3 , and R 4 are all H. 

[0123] In another embodiment, the invention comprises compounds of the following structural 
formula (9): 



or a pharmaceutical^ acceptable salt thereof, wherein 
O is -NH 2 or -OH; 

R l is H or as defined in paragraph [0046); 

R 2 , R 3 , and R 4 are as defined in paragraph [0046]; 

n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 



i X is nitrogen or 



i Y is nitrogen or 




i Z is nitrogen or ^ ; 
R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
CrCs-cydoalkyl. heteroaryl, CrC r akyl f haloalkyl, CrC r alkenyl, d-C r alkynyl, CrC r acyl, Ci-Cr 
alkyl-aryloxy, CrCr-alkyl-arylsulfanyl, Ci-C r aIkyi-arylsulfinyl, C^T-alkyl-arylsulfonyl, CrCy-alky!- 
arylaminosulfonyl, Chalky I-arylamine, Ci-C r alkynyl-C(0)-amine, CrC r alkenyl-C(0)-amine, Ci-C r 
alkynyl-R 9 , Ci-Cralkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, Ci-C r alkyl or C]-C r alkoxy; 

R 12 is hydrogen, halo, hydroxy, amino, nitro, Ci^alkyl, Ci^alkyloxy, trifluoromethyl, 
di(Ci^a!kyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 





i Q is nitrogen or 



\ , or 
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R 13 is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Q^Icy!, Ci^alkyloxy, 
arylCt^alkyl, aminocaibonyl, hydroxycatbonyl, aminoC^alkyl, 
aminocarbonylCi^alkyl^ hychraycarbonylCi^alky], hydroxyaminocarbonyl, 
Ci^alkyloxycarbonyl, Ci^alkylaminoCi^alkyl or di(Ci^alkyl)aininoCi.6alkyl; 

when Z is equal to nitrogen, then-L- is a direct bond; 

Of" 

when Z is equal to v , then -L- is -NH- or the bivalent radical 

-Ci-aalkanediylNH-; 
R 14 is hydrogen, Ci^alkyl, C 3 -iocycJoalkyl, hydroxyCi^alkyl, Ci.6alkyIoxyCi. 6 alkyl, 

cfiCCi^alkyOaminod^alkyl or aryl; 



a radical selected from 




jtfJk &\ 

< X) 



(a-l) ( a -3) (a-4) 

15 ti X3 ^3 

(a-5) M> (8 - 7) M> 

-0 0 0 



(a-9) (a-10) (a-11) ( a ' 12 ) 
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wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi^alkyl; trihaloCi^alkyloxy; Ci^alkyl; Ci^alkyl substituted with aryl and 
C3.iocycloa]kyl; Ci^alkyloxy; C^alkyloxyCi^alkyloxy; Ci^alkylcarbonyl; 
Ci^alkyloxycarbonyl; Ci^alkylsulfonyl; cyanoC^alkyl; hydroxyCi.6alkyl; 
hydroxyCi.6alkyloxy; hydimyCi^alkylamino; aminoCi-6alkyloxy; 
di(Ci.6alkyl)aminocari>onyl; di(hydroxyCj.6dkyl)amino; (aryl)(Ci_eaikyl)amino; 
di(Ci -$alkyl)aimnoCi .salty^^ 

di(Ci^alkyl)aminoCj_6alkylaminoCi.6alkyl; arylsulfonyl; arylsulfonylamino; 

aryloxy; aryloxyCi^alkyl; arylC^alkenediyl; di(Ci^alkyl)aniino; 

di(Ci.6alJcyl)aminoCi.6alkyl; di(Ci-6alkyI)amino(Cj^alkyl)amino; 

diCCi^alkylJainino^i^alkyOaminoC!^^^; 

diCCi^allcylJaminoC! ^alky3(Ci.6alkyl)amino; 

di(Ci^alkyl)aminoC^ 

aminosulf onylamino(C} ^alkyl)ainino; 

anunosuffonylaroino(Ci.6a^ 

di(C w alkyl)aminosulfonylamino(Ci^alkyl)aniino; 

di(Ci. 6 aIkyl)aminosulfra^^ cyano; thiophenyl; 

thiophenyl substituted with di(Ci- 6 aIkyl)arainoCi^l^ 

di(Ci^alkyl)aminoCt^a^ ^ 

hydroxyCi^alkylpiperazinylCi^alkyl, 

hydroxyCi. 6 alkyloxyCi^alkylpiperazinylCi^alkyl, 

diCCi^kyOaminosulfonylpiperazinylCi^alkyl, 

C^alkyloxypiperidinyl, C^alkyloxypiperidinylC^alkyl, morpholinylC^alkyl, 
hydroxyCi. 6 alkyl(Ci^alkyl)arninoCi^aIkyl, or di(hydroxyCi^alkyl)aminoCi^alkyl; 
furanyl; furanyl substituted with hydroxyCi^alkyl; benzofuranyl; imidazolyl; 

oxazolyl; oxazolyl substituted with aryl and Cj. 6 alkyl; C^alkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyrrolyl; piperidinylC 1 ^alkyloxy; moipbolinyl; Ci^alkylmorpholinyl; 
morpholinylC^^alkyloxy; 

moipholinylCi^alkyl; moipholinylCi^alkylamino; 
moipholinylCi.^alkylaminoCi.ealkyl; piperazinyl; Cj^alkylpiperazinyl; 
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Ci^JkylpiperazinylC^alkyloxy; piperazinylCj^alkyl; 

naphtalenylsulfonylpiperazinyj ; naphtalenylsuJfonylpiperidinyl; naphtalenylsulfonj 
C 1 . 6 alkylpiperazinyIC ) . 6 aIkyl; Ci^aJkyIpiperazinyICi.6aIkyIamino; 
Ci^alkylpiperazinylCLgalkylaminoC!^!!!^!; Ci. 6 alkylpiperazinylsulfonyl; 
aminosulfonylpiperazinyJCi^alkyloxy; aminosulfonylpiperazinyl; 
aminosulfony]piperazinylCi. 6 alkyI; di(Ci.6alkyl)aminosulfonylpiperazinyl; 
di(Ci^aIkyl)arninosuIfonylpiperazinylCi^alkyl; hydroxyCi^alkylpiperaziuyJ ; 
hydroxyCi. 6 aIkylpiperazinylC 1 . 6 alkyl;Ci. 6 alkyloxypiperidinyl; 
Ci^a1kyloxypiperidinylC w alkyl; piperidinylaminoCi. 6 alkylamino; 
piperidinylaminoCi^alkylaminoCi^alkyl; 
(C 1 ^y]piperidinyl)(hydroxyCi^alky])aminoCi.6alkylaraiiio; 

(Ci^alkylpiperidinyl)(hydroxyCua]kyl)aminoCi^a]ky]aminoCi. 6 ^ 
hydroxyCi^alkyloxyCi_ 6 alkylpiperazinyl; 

hydroxyCj^alkyloxyCi. 6 aIkyIpipera2inylC 1 ^alkyl; 

(hydrox}-Ci. 6 alkyl)(C 1 . 6 alkyl)ammo; (hydroxyCi-ealkyO^^alkyOaminoC^alkyl; 
hydVoxyCi^kylannnoC^alkyljdiChydro^^ 

pyrrolidinylCi^alkyl; pyrrolidinylCi. 6 alky]oxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ci^alkyl or trihaloCi^alkyl; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or aryl; pyrimidinyl; 
tett^ydropyrimidinylpiperazinyl; tetrahydropyriinidinylpiperazinylCi.6alky]; 
quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Ci^alkyl, Q^alkyloxy, 
hydroxyCi^alkyJ, trifluoromethyl, trifluoromethyloxy, hydroxyCi^alkyloxy, 
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C M alkylsulfonyl, CMalkyloxyCi^alkyloxy, CMalkyloxycarbonyl, 
aminoCMalkyloxy, di(CMalkyl)aminoCi.4alkyloxy, ctt(C M alkyl)arnino, 
di(Ci.4alkyl)aminocarbonyl, di(Ci.4alkyl)aininoCi. 4 alkyl, 
<fi(Ci.4alkyl)aminoCi^alky]anunoCMalkyl, 

di(Ci-4alkyl)amino(Ci.4alkyl)amino, di(CMalkyl)amino(C M alkyl)aminoCi^alkyl, 

(K(CMaIkyl)aminoCi-4alkyl(C M aIkyl)amino, 

di(Ci.4alkyl)aminoCMalkyl(CMalkyl)aminoCi-4alkyl, 

aminosuIfony]amino(Ci«4a]kyl)amino, 

aminosulfonylamino(Ci^alkyl)amiDoCiwtalkyl, 

di(C^4aIlcyl)aminosulfonylamino(CMaIky])a^lino, 

di(Ci.4a]kyl)aminosulfony]amino(CMalkyl)aminoCi. 6 alkyl > cyano, 

piperidinylCtaalkyloxy, pyrrolidinylCi^alkyloxy, aminosulfonylpiperazinyl, 

aminosulfonylpiperazinylCi^alkyl, di(C M alkyl)aminosulfonylpiperazmy], 

di(Ci- 4 aIkyI)aminosulfonylpiperra^^ 

hydroxyC 1 . 4 alkylpiperazmylC 1 ^alkyl, Ci- 4 alkyloxypiperidinyl, 

Ci^alkyloxypiperidinylCi^alkyl, hydroxyCMaIkyloxyCi.4aIkylpiperazinyl, 

hydroxyCi-4alkyloxyCi^aIkylpiperazijiylCMalkyl, 

(hydroxyCMalkylXCi^alkyOamino.fhy 

di(hydroxyCMa!kyl)amino, di(hydroxyCi. 4 alkyl)aminoC M alkyl, furanyl, furanyl 

substituted with -CH=CH-CH=CH-, pyrrolidinylCi^alkyl, pyrrolidinylC^alkyloxy, 

morpholinyl, morpholinylCMalkyloxy, morphobnylCi-4alkyl, 

morpholinylC M alkylamino, morpholinylCMa]kylaminoC 1 . 4 alkyl, piperazinyl, 

Ci^alkylpiperazinyl, C^alkylpiperazinylCi^alkyloxy, piperazinylCi-4alkyl, 

CMalkylpiperazmylCi^alkyl, Ci^alkylpiperazinylCi^alkylamino, 

CMalkylpiperazmylCMalkylar^ 

tetrahydropyrimidinylpiperazinylCi-4al^ 

piperi<UnylaminoCMalkylaminoCi^alkyl, 

(CMalkylpiperi<iinyl)(hydroxyCMalkyl)aiiunoCi^lkylamino, 

(CMalkylpiperidinyl)(hydroxyCMalkyl)aminoCj4alkylanunoCi^alkyl, 

pyridinylCMalkyloxy, 

hydroxyCMallcylamino,hydroxyCMaIky]aminoCMalkyl, 
di(Ci.4alky])aminoCi^alkylainino, aminothiadiazolyl, 
aminosulfonylpiperazinylCMalkyloxy, or thiophenylCi^alkylamino; 
each R s and R* can be placed on the nitrogen in replacement of the hydrogen; 
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aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Ci^Ikyl, Ci^alkyloxy, trifluororaethyl, cyano or 
hydroxycarbonyl, 

[0124] Particular embodiments of the compound according to paragraph [0123] include the 
following 






Hi 



H Cf 






HO 






X>9^ 

cAnh 

HO 





OH 
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JKKX 




Ah 


OH 


cro 




r xX> 





in which the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 




wherein <t>, R\ R 2 , R 3 , and R A are as defined in accordance with paragraph [0057], and preferably 
[0059] and [00603. 

[0125] In the compounds of paragraphs [0123] - [0124], R\ R 2 , R 3 , and R 4 are preferably as 
defined in paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraphs 
[0123] - [0124], R\ R 2 , R 3 , and R 4 are all H. 

[0126] In another embodiment, the invention comprises compounds of the following structural 
formula (10): 




or a pharmaceutical^ acceptable salt thereof, wherein 
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<D is -NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 
R 2 . R 3 , and R 4 are as defined in paragraph [0046]; 
n is 0, 1 , 2 or 3 and when n is 0 then a direct bond is intended; 

m is 0, 1, 2 or 3 and when m is 0 then a direct bond is intended; 

t is 0 or 1 and when t is 0 then a direct bond is intended; 

Q is nitrogen or ^ — cr CH 

\ >or \ 



X is nitrogen or 



Y is nitrogen or 
Zis-CH 2 - or -0-; 

R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
C3-C8-cycloalkyl, heteroaryl, Cj-Crakyl, haloalkyl, Ci-Cralkenyl, Ci-C r alkynyl, CrC r acyl, C1-C7- 
alkyKaryloxy, (^-Cy-alkyl-arylsulfanyl, Ci-Cy-alkyl-arylsulfinyl, CrCy-alkyl-arylsulfonyl, Ci-C^alkyl- 
arylaminosulfonyl, CrCr-alkyterylamine, Ci-C 7 -alkynyl-C(0)-amine, Ci-C r alkeny(£(0)-amine f d-Cr 
alkynyl-R 9 , Ci-C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, CrC 7 -alkyl or CrC 7 -alkoxy; 
R 12 is hydrogen, hydroxy, amino, hydroxyCj^alkyl, Chalky], Ci.$alkyloxy, 
arylCj^alkyl, aminocarbonyl, hydroxycarbonyl, aminoCj^alkyl, 
aminocarbonylCi^alkyl, hydroxycarbonylCi^aikyl, hydroxyaminocarbonyl , 
C^alkyloxycarbonyl, Ci^alkylaminoCi^alkyl or di(Ci^alkyl)aminoC)^alkyJ; 

-L- is a bivalent radical selected from Ci^alkanediyl, carbonyl, sulfonyl, or 
C|.$alkanediyl substituted with phenyl; 



v - / is 



a radical selected from 
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xf 






(a-l) 


(a-2) 














(a-5) 


(a-6) 


(a-7) 


(a-8) 
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H 



(a-33) 




(a-37) 



4 




(8-41) 



N 

(a-45) 



<b?> 

(a-34) 



(R 6 ) s 




(a-38) 




(a-42) 



/7 x> 



N 

(a-46) 



O (R 6 ), 



(a-35) 




(a-39) 



TO 

(*43)' 



(a-47) 



(a-36) 




(a-40) 



(a-44) 




\ 



(a^»8) 




(a-49) 




(a-50) 



(a-51) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloC^salkyl; trihaloCt^alkyloxy; Chalky); Ci^alkyl substituted with aryl and 
C3.10cycloa.kyl; C^alkyloxy; Ci^alkyloxyCi^alkyloxy; Ci^alkylcarbonyl; 
Cj^alkyloxycarbonyl; Ci^alkylsulfonyl; cyanoCi. 6 alky]; hydroxyC|. 6 a!ky1; 
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hydroxyCi^alkyloxy; hydroxyC|^alkylamino; aminoCi^alkyloxy; 
di(C^alky1)aminocarbonyl; di(hydroxyC|_6aIkyl)amino; (aryl)(Ci^alkyI)amino; 
di(Ci.6alkyl)aminoCi.6alkyloxy; di(Ci^alkyl)aminoC].6alkyIamino; 
di(Ci,6alky])aminoCi^alky]arainoCi.6alkyJ; arylsulfonyl; arylsulfonylamino; 
aryloxy; aryloxyCi^alkyl; ary]C2.6aIkenediyl; di(Cj.6alkyl)amino; 
di(Ci.6alkyI)aminoCi-6alkyl; di(Ci^alkyl)amino(Ci^alkyl)amino; 

di(Ci^alkyl)amino(Ci^alkyl)aminoCi^alkyl; 

di(Ci^a]kyl)aminoCj-$alkyl(Ci.ealkyl)amino; 

di(Ci^alkyl)aminoC w alky](C j^alkyl)aminoC i -6*lkyl ; 

aminosulfonylamino(Ci.6alkyl)amino; 

aminosulfonylamino(C|.6alkyl)aminoCi^a]kyl; 

di(Ci^lkyI)aminosulfonylamino(Ci^alkyl)amino; 

dS(Ci^alkyI)aminosulfonylamino(Ci^alkyI)aminoCi.6alkyl; cyano; thiophenyl; 
thiophenyl substituted with di(Ci^lkyl)aminoCi.6alkyl(Ct.6alkyl)anijnoC|-6alkyl, 
di(Cj^alkyl)aminoCi-6alkyl, Ct^alkylpiperazinylCi^alkyl, 
hydroxyC i ^al kylpiperazinylC i «$alkyl, 

hydroxyCi^alkyloxyCi^alkylpiperazinylCi^aJkyt 
di(Ci^aIkyl)aminosulfonylpiperazinylCi.6alkyl f 

Ci^alkyloxypiperidinyl, Ci^alkyloxypiperidinylCj^alkyl, morpholinylCj^alkyU 
hydroxyCi^alkyKCi^alkyOaminoCi^alkyhor di(hydroxyCt.6alkyl)aminoCi.6aIkyl; 
furanyl; furanyl substituted with hydroxyCj^kyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyj substituted with aryl and Chalky]; Ci^alkyltriazolyl; tetra2oJyI; 
pyrrolidinyi; pyrrolyl; piperidinylCj^kyloxy; moipholinyl; Ci^salkylrnorphoUnyl; 
morpholinylCi^alkyloxy; 
morpholinylC|.6alkyl;morpholinylC|^alkylamino; 
morpholinylCi^alkylaminoCj^alkyl; piperazinyl; Cj_ 6 alkylpiperazinyl; 

Ci^alkylpiperazinylCj^alkyloxy; piperazinylCi^alkyl; 

naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl; 
Ci. 6 alkyIpiperazinylCi^a)kyl; Ci_ 6 aIkyIpiperazinylCi-6alkylamino; 
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Ci^alkylpiperazinylCi^aBcylaniinoC^ealkyl; Ci. 6 aIkylpiperazinylsulfonyl; 

aminosulfonylpiperazinylCi^alkyloxyjaminosulfonylpiperazinyl; 

aminosulfonylpiperazinylC|^alkyl;di(Ci- 6 alkyl)aminosulfonylpiperazinyl; 

di(Ci^alkyl)aminosulfonylpiperainylCi.6al^ 

hydroxyC|.6alkylptperazinylCi^alkyl;Ci. 6 alkyloxypiperidinyl; 

C|^kyIoxypiperidinylCi^aJkyl;piperidinylaminoCi^alkylamino; 

piperidinylaminoCi.6alkylaminoCi. 6 alkyl; 

(Ci^alkylpiperidinyl)(hydroxyCi^aIkyl)aminoCi.6alkylamino; 

(Ci.6alkyJpiperidiny])(hydroxyCi^alkyl)aminoCi. 6 alky!aminoCi^alkyl; 

hydroxyCj-ealkyloxyCt-ealkylpiperazinyl; 

hydroxyCi^alkyloxyCi^alkylpiperazinylC|.6alkyl; 

(hydroxyC 1 -6alkyI)(Ci.6alkyl)amino;(hydroxyC,. 6 aJkyl)(C 1 .^Ikyl)aminoC,. 6 alkyl; 
hydroxyCi.6alkylaminoC l ^alkyl;di(hydroxyCi. 6 alkyl)aminoC|.6alkyl; 

pyrrolidinylCi. 6 alkyl; pyrrolidinylCi-ealkytoW pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ci-6alkyl or trihaloCi^alkyl; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrinudinylpiperazinyI;tetrahydropyrinudinylpiper^ 
quioolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitio, Ci^alkyl, Ci^alkyloxy, 
hydroxyC M alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCMalkyloxy, 
Cwalkylsulfonyl, C M alkyloxyCi^alkyloxy, C M alkyloxycarbonyl, 
aminoCi. 4 alkyloxy, di(CMalkyl)aminoCMalkyloxy, di(C M alkyl)amino, 
di(Ci.4alkyl)aminocarbonyl, di(C M aIkyl)aminoCMalkyl, 
di(Ci.4alkyl)aminoCMalkylaminoCi^alkyl, 

di(Ci- 4 alkyl)amino(CMalkyl)amino, diCCi-ialkyOaminoCCMalkyOaminoCt^alkyl. 

ditCi^alkyOaminoCi^alkyUCMalkyOamino, 

(ii(Ci.4alkyl)anunoC,^alkyl(C 1 ^alkyl)aininoC|^alkyl, 

aminosulfonylamino(C t ^alkyl)amino, 

anunosulfonylaminoCCMalkyOaminoCi^alkyl, 

di(CMalkyl)aminosulfonylamino(Ci.4alkyl)amino, 
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di (C M alkyl)aminosulfonylamino(C i ^alky))aminoC i^al kyl , cyano, 
piperidinylCMalkyloxy, pyrro1idinyIC M alkyloxy, aminosulfonyJpiperazinyl, 
aminosulfonylpiperazinylCMalkyl,di(Ci. 4 aikyi)atninosulfonylpSperazinyl, 
di(C M alkyl)aminosu!fonylpiperazinylC M alkyl, hydroxyC M alkylpiperazinyl, 
hydroxyCi^alkylpiperazinylCMalkyl.CMalkyloxypiperidinyl, 
Ci. 4 alky]oxypiperidinylC 1 . 4 alkyl, hydroxyC M alkyloxyC.Malkylpiperazinyl, 
hydroxyC j ^alkyloxyCi ^alkylpiperazinylC i . 4 alkyl , 

(hydroxyC^4alky])(C M alkyl)amino,(hydroxyCMalM)(CJ^alkyl)aminoCl.4alky!, 
di(hydroxyCMalky])amino, di (hydroxyC,. 4 alkyl)aminoCMalkyl, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyrrolidinylCMalkyl, pyrrolidinylCj^alkyloxy, 
morpholinyl, morpholinylCMalkyloxy, raorpholinylCMalkyl, 
morpholinylCMalkylamino, moipholinylCMalkylaminoCMalkyl, piperazinyl, 
Ci^alkylpiperazinyl, C| . 4 alkylpiperaziny)Ci. 4 alkyloxy, piperazinylCMalkyl, 
Ci ^alkylpiperazinylC | . 4 atkyl, CMalkylpipcrazinylC j. 4 alkylamino, 
CMalkylpiperazinylC|. 4 alky]aminoCi.(^kyl,tetrahydropyrimidiny]^ 
tetrahydropyrimidinylpiperazmylCMalkyl,piperidinylanunoC M alky]a^ 

piperidinylaminoC M alkylaminoC j ^alkyl, 
(CMalkylpiperidinyl)(hydroxyCMalkyl)aminoCMa!kyI amino, 
(Cj ^alkylpiperidinyl)(h ydroxyCMalkyl)aminoC MalkylaminoC M alkyl, 
pyridinylC Malkyloxy, 

hydroxyC Malkyiamino, hydroxyCMalkylaminoCMalkyl, 
di(CMalkyI)aminoCMalkyl amino ' aminothiadiazolyl, 
aminosulfonylpiperazinylC Malkyloxy, or thiophenylCMalkylamino; 
each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, C^aUcyl, C^alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

[0127] Particular embodiments ot the compound according to paragraph [01261 include the 
following 
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nOv 




HO. 





8 IX i 




in which the terminal hydroxamic acid moiety (-C(OHMHK)H) is replaced with 
R \ 

R ^~^\ H u . 

N-C1- 




cl> 



wherein <D t R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 

[0128] In the compounds of paragraphs [0126]- [0127], R 1 , R 2 , R 3 , and R 4 are preferably as 
defined in paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraphs 
[0126]- [0127], R\ R 2 , R 3 , and R 4 are all H. 

[0129] In another embodiment, the invention comprises compounds of the following structural 
formula (11): 
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o 



R 3 < ^|^h'^^^-n^/^(CH 2 )-l-<a) 

ra \ y \/ z (11) 



or a pharmaceutical^ acceptable salt thereof, wherein 
<t> is -NH 2 or -OH; 

R 1 is H or as defined in paragraph 100461; 

R 2 , R 3 , and R* are as defined in paragraph [0046]; 

t is 0, 1 , 2, 3 or 4 and when t is 0 then a direct bond is intended; 

_ / / 
_ . "~CS7 CR CH 

. Q is nitrogen or ^ , \ . or \ 



t X is nitrogen or ; 

— cC 

iY is nitrogen or ^ ; 

( Zis-NH-, -O-or-CHr; 
R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
CrCs-cycloalkyl, heteroaryl, Cj-C r akyl, haloalkyl, d-Cralkenyl, Ci-C 7 -alkynyl, Ci-C r acyl, d-Cr 
alkyl-aryloxy, Ci-Cj-alkyl-arylsutfanyl, Ci-C7-alkyl-arylsulfinyl, C,-Cr-alkyl-arylsulfonyl, Ci-Cy-alky!- 
arylaminosulfonyl, Ci-CT-alkyl-arylamine, Ci-C r alkynyl-C(0)-arnine, Ci-C r alkenyl-C(0)-amine, Ci-C r 
alkynyl-R 9 , Ci-C 7 -atkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, Ci-C r alkyl or Ci-C r alkoxy; 

R 12 is hydrogen, hydroxy, amino, hydroxyCi.6alkyl, C^aUcyl, Ci. 6 alkyloxy, 
arylCi. 6 alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi_ 6 alkyl, 
aminocarbonylCi.6alkyl, hydroxycarbonylCi.6alkyl, hydroxyaminocarbonyl, 
Ci^alkyloxycarbonyl, C w alkylaminoC 1 . 6 alky1 or di(Ci. 6 alkyl)aminoCi.6alkyl; 

-Lr is a bivalent radical selected from -NR 9 C(0)-, -NR 9 S0 2 - or -NR 9 CH 2 - 
wherein R' is hydrogen, Ci^alkyl, C^iocycloalkyl, hydroxyCi^alkyl, 
Ci^alkyloxyCi^alkyl or di(Ci^aIkyl)aminoCi^alkyl; 



-© 



is a radical selected from 
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wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloC,.6alkyl; trwaloCi-ealkyloxy; Cj^alkyl; Ci. 6 alkyl substituted with aryl and 
C 3 .iocycloalkyl; Cusalkyloxy, Ci-ealkyloxyCi^aDcyloxy; Ci- 6 alkylcarbonyl; 
Ci^alkyloxycarbonyl; C^aDcylsulfonyl; cyanoCi^alkyl; bydroxyC^alkyl; 
hydroxyCi^alkyloxy; hydroxyCi^alkylamino; aminoCi-fialkyloxy; 
di(Ci^alkyl)aminocarbonyl; diChydroxyC^kyl)^ 0 '. (aryD(Ci^alkyl)amino; 
drCCi^MJaminoQ-ealkyloxy; di^ 

di(C w amyl)anTjnoCi. 6 alkylaminoCi.«alkyl; arylsulfonyl; arylsulfonylamino; 

aryloxy; aryloxyCi. 6 alkyl; arylC 2 -6alkeneaiyl; di(Ci^alkyl)amino; 

di(Ci^kyl)aminoCi.6alkyl;di(Ci- 6 alkyl)arnino 

di(Cj^all^l)aminc)(Ci^alkyl)arninoCi^alkyl; 

di(Ci^lkyl)animoCi^yl(Ci.6alkyl)ammo; 

di(Ci.6alkyl)arj±ioCi^al^^ 

aminosulfc>nylamino(Ci^alkyl)arnino; 

aminosulfonylamino(Ci^alkyl)aminoCj^alkyl; 

di(Ci^alkyl)airunosulfonylaraino(Ci-6alkyl)aiiuno; 

di(^<^l)ammosrffonylamin^ W™ 0 ' thiophenyl; 

thiophenyl substituted with du(C 1 ^alkyl)airunoCi^alkyl(C 1 ^alkyl)aminoC^alkyl, 
di(Ci^alkyl)aminoCi^alkyl, Ci-ealkylpiperazinylCi^alkyl, 
hydroxyCi^alkylpiperazinylCi.6alkyl, 
hydroxyCi^alkyloxyCi^alkylpiperazinylCj^alkyl, 
di(C|^aIkyl)aminosulfonylpiperazinylCi^alkyl, 

Ci^alkyloxypiperidinyl, Ci-ealkyloxypiperidinylCi^alkyl, morpholinylC^alkyl, 
hydroxyCl^kyl(C^6alkyl)aminoCl.6alkyl, or di(hydroxyCi^alkyl)aminoCi.6alkyl; 
fuianyl; furanyl substituted with hydroxyCj^alkyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyl substituted with aryl and Ci^alkyl; C,.6alkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyrrolyl; piperidinylCi-salkyloxy, morpholinyl; Ci-ealkylmoipholinyl; 
morphobnylCi^alkyloxy; 
morpholinylCi^alkyl; morpholinylCi^alkylamino; 
morpholinylCi J6 alkylaininoC,.6allcyl; piperazinyl; C^alkylpiperazinyl; 
Ct^alkylpiperazinylCi^alkyloxyipiperazinylCi^alkyl; 

naphtalenylsulfonylpi P erazinyl;naph^ 
CvgalkylpiperaanylCi-ealkyUC^^ 

C,.6allcylpiperazinylCi.6alkylarninoCi^alkyl; C^aftylpiperazinylsulfonyl; 
anrinosulfonylpiperazmylCi. 6 alkyloxy;annnosulfonylpiperazinyl; 

airinosutfonylpiperazmylC^^ 
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di(C i ^alkyl)aminosulf onylpiperaziny 1C , ^alkyl ; hydroxy C i ^alkylpiperazinyl ; 
hydroxyCi .<5a]ky]piperaziny]Ci_$alkyl ; Ci^alkyloxypiperidinyl; 
Ci.6alkyloxypiperidinylCi.6alkyl; piperidinylaminoCi.6 a U^l a ™ no » 
piperidin yl aminoC i ^alkylaminoCi , 6 alkyl ; 
(C]^alkylpiperidinyl)(hydroxyCu6aJ^^ 
(C]^alky]piperidinyl)(hydtoxyCi^^ 
hydroxyCi^alkyloxyCi^alkylpiperazinyl; 
hydroxyCi^alkyloxyCi^kylpiperazinylCj^alkyl; 

(hyd^xyCi^alkyJXC^galkyOaniino; (hydroxyCi^alkylXCi^alkyOaminoC^ealkyl; 
hydroxyCi-ealkylaminoCi^alkyUdGfr^^ 

pyrrolidinylCi. 6 alkyl; pyirolidinylCi^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ci^lkyl or trihaloCi-^alky]; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrinudinyipiperazinyl; teti^ydropyrimidiiiylpiperazinylCj^alkyl; 
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Ci-$alkyl, Ci^alkyloxy, 
hydroxyCi^alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi^alkyloxy, 
Ci^alkylsulfonyl, CMalkyloxyC M alkyloxy, Ci^alkyloxycarbonyl, 
aminoCMalkyloxy. di(CMalkyl)aminoC M alkyloxy, di(Ci-4alkyl)amino, 
di(Ci^alkyl)aminocaibonyl F di(Ci_4alkyl)aminoCMalkyl, 
di(Ci-4alkyI)aminoCMalkylaminoCi.4alkyl, 
di(CMalky0anuno(C MalkyO^ 
di(CMalkyl)aminoC M alkyi(C M alkyl)amino, 
di(C M alkyl)aminoC M dkyl(^ 
aminosulfonylamino(Ci-4alkyl)amino, 

aminosulfonylamino{Ci^alkyl)aminoCM a l^yli 

di(Ci^alkyl)aminosulfonylainino(Ci^alkyl)ainino, 

di(C M alkyI)anunosulfonyl^ 

piperidinylCMalkyloxy, pyrrolidinylCMalkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperazinylCi^alkyl di(CMalkyl)aminosulf<mylpiperazinyl, 

dKCM^^^nosutfwyipipe^^ 

hydroxyCi^alkylpiperaziny]Ci-4alkyl, C M alkyIoxypiperidinyl, 

CMalkyloxypiperirtnylC M alkyl^ 

hydroxyCi^kyloxyCi^alkylpiperazinylCi. 4 alkyl, 

(hydn>xyC M alkyl)(C M alkyl)amino, (hydroxyCMalkyOCCt^alkyOaminoCMalkyl, 
di(hydroxyC M alkyl)amino, di(hydn>xyCMalkyl)aminoCMaltyl> furanyl, furany) 
substituted with -CH=CH-CH=CH-, pyrrolidinylCi_4alkyl, pyrrolidinylC|.4alkyloxy, 
morpholinyl, morpholinylCi^alkyloxy, morpholinylC M alkyl, 
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moipholinylCMalkylamino, morpholinylCMalkylanimoCMalkyl, piperazinyl, 
Ci. 4 alkylpiperazinyl, Ci.4aikylpiperazinylCi.4aIkyloxy, piperazraylCMalkyl, 
Ci. 4 alkylpiperazinylCi4alkyl C^dkylpiperazinylCi^alkylamino, 
Ci^alkylpiperaanylCMalkylanrinoCi^lkyl.tetrahyAxjpyri 

tetrahydropyriinidinylpiperazinyl^ 

piperidinylaminoCi^alkylaminoCi^alkyl, 

(Ci^alkylpiperidinyl)(hydroxyCMalkyl)aminoCMalkylainino, 

(CMalkylpiperidinyl)(hydroxyCMa^ 
pyridinylCMalkyloxy, 

hydroxyCi^alkylamino, hydroxyCMalkylaminoCi^alkyl, 

di(Ci^alkyl)aminoCi4alkylamino, aminothiadiazolyl, 

aminosulfonylpiperazinylCMalkyloxy, or thiophenylCMalkylamino; 
each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 
aryl in the above is phenyl, or phenyl substituted with one or more substitaents each 

independendy selected from halo, Ci-ealkyl, C^alkyloxy, trifluoromethyl, cyano or 

hydroxycarbonyl. 



[0130] Particular embodiments of the compound according to paragraph [0129] include the 
following 




89 



WO 2005/030704 



PCT/US2004/031590 





CT«*CO 








0 







in which the terminal hydroxamic acid moiety (-C(OWH-OH) is replaced with 




wherein <D, R 1 , R 2 , R 3 , and R" are as defined in accordance with paragraph [0057], and preferably 
10059] and [0060]. 

[0131] In the compounds of paragraphs [0129] - [0130], R\ R 2 , R 3 , and R 4 are preferably as 
defined in paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraphs 
[0129] • [0130], R\ R 2 , R 3 . and R 4 are all H. 

[0132] In another embodiment, the invention comprises compounds of the following structural 
formula (12): 

(f? 11 )m (R 12 )n 




(12) 



or a pharmaceutical^ acceptable salt thereof, wherein 
O is -NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 

R 2 , R 3 , and R 4 are as defined in paragraph [00461; 
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Ring A is a heterocyclyl, wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from G; 

R n is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, oxo, 
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, 
Ci^alkyl, C 2 ^alkenyl, C 2 ^alkynyl, d-ealkoxy, C^alkanoyl, C». 6 alkanoyloxy, 
N-(Ci^alkyl)amino, 7V,N-(C^alkyl) 2 amino, Ci^alkanoylaraino, ^(C^alkyljcarbamoyl, 
N,W-(Ci^alkyl)2carbamoyU Ci^alkylSCO)* wherein a is 0 to 2, Ci. 6 alkoxycarbonyl, 
W^Ci^lkyi)sulphamoyl,^^<C w alk7l)2Suiphamoyl, aryl, aryloxy, arylCi^alkyl, 
heterocyclic group, (heterocyclic groupX^alkyl or a group (D-E-); wherein R\ including 
group (D-E-), may be optionally substituted on carbon by one or more V; and wherein, if said 
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from J; 

V is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Cj^alkyl, C 2 -6alkenyl, C^alkynyl, Cj^alkoxy, 
Ci-calkanoyl, Ct^alkanoyloxy, N-(C 1 .6alkyl)amino, MN-(Ci- 6 aUcyl) 2 amino, 
Ci^alkanoylamino, AKC^alkyOcarbamoyl, JV,AHCi-6alkyl) 2 carbanioyI, Ci_ 6 alkylS(0) a 
wherein a is 0 to 2, C^alkoxycarbonyl, W-(Ct.6alkyl)sulphamoyl, W,^(Ci.6alkyl) 2 su)phamoyl 
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or a group (D'-E'-); wherein V, including group (D'-F-), may be optionally substituted on 
carbon by one or more W; 

W and Z are independently selected from halo, nitro, cyano, hydroxy, oxo, 
trifluoiomethyl, trifluoromethoxy, amino, carboxy. carbamoyl, mercapto, sulphamoyl, 
Ci^alkyl, C 2 . 6 alkenyl, C 2 -6alkynyl, C^alkoxy, Cualkanoyl, C^alkanoyloxy, 
W-(Ci<alkyl)amino, /^-(C^alkylkamino, C,*alkanoy)amino, ^-(Ci^alkyl)carbamoyl, 
MA , -(Ci^alkyl) 2 carbamoyl, C|. 6 alkylS(0), wherein a is 0 to 2, C^alkoxycarbonyl, 
N-(Ci^alkyl)sulphamoyl or W.AKCi^alkyOzsulphamoyl; 

G, J and K are independently selected from C t . 8 alkyl, C 2 -galkenyl, C M alkynyl, 
C,. 8 alkanoyl, C,. 8 alkylsulphonyl, Ci.galkoxycarbonyl, carbamoyl, N-(Ci4alkyl)carbamoyl, 
W,A/-(Ci4alkyl)carbamoyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl, aryl, 
arylC^alkyl or (heterocyclic group)Ci4alkyl; wherein G, J and K may be optionally 
substituted on carbon by one or more Q; and wherein if said heterocyclic group contains an - 
NH- moiety that nitrogen may be optionally substituted by a group selected from hydrogen or 
Ci- 6 alkyl; 

Q is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl. C^alkyl, Cj^alkenyl, C 2 -«alkynyl, Cmsalkoxy, 
Ci^alkanoyl, C^alkanoyloxy, N-{Ci<alkyl)amino, MWC^alkylkamino, 
Ci-ealkanoylamino, tf-(C,*alkyl)carbamoyl, AWC^alkyl^caibamoyl, CualkylSCO), 
■ wherein a is 0 to 2, C^alkoxycaroonyl, C^aDcoxycarbonylamino, #-(C M allcyl)sulphamoyi, 
MW-(C^alkyl) 2 sulphamoyl, aryl, aryloxy, arylCualkyl, arylC,. 6 alkoxy, heterocyclic group, 
(heterocyclic group)C,^alkyl, (heterocyclic group)C,^alkoxy, or a group (D"-E"-); wherein Q, 
including group (D"-E"-) ( may be optionally substituted on carbon by one or more Z; 

D, D» and D" are independently selected from Ci-calkyl, C M alkenyl, Ckealkynyl, 

i Cvjcydoalkyl, C3-scycloalkylC w alkyl, aryl, arylC^alkyl, heterocyclic group, (heterocyclic 
group)C,. 6 alkyi; wherein D. D' and D" may be optionally substituted on carbon by one or 
more F; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from K; 

E, E' and E" are independenUy selected from -N(R a )-, -O-, -C(0)0-, -OC(0)-, 
) -C(0>, -N(R")C(0)-, -N(R a )C(0)N(R b )-, -N(R a )C(0)0-, -OC(0)N(R"K -C(0)N(R a )-, 

-S(0) r , -SOaNCR 8 )-, -N(R a )S0 2 -; wherein R a and R b are independently selected from hydrogen 
or Ci-calkyl optionally substituted by one or more F and r is 0-2; 
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F and F are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C 2 .<>alkenyl % 
C 2 ^alkynyl, C^alkoxy, Ci^alkanoyl, Ci- 6 alkanoyloxy, AKQ^alkyOamino, 
M//-(Ci^aDcyl)2amino, Ci^alkanoylamino, ^-(Ci^alkyl)carbamoyl, 
7V,^(Ci^alkyl)2carbamoyl, Ci^alkylS(0) 3 wherein a is 0 to 2, C^alkoxycarbonyl, 
N-(Ci^alkyl)sulphamoyl and M^(Ci^alkyl) 2 sulphamoyl; 

m is 0, 1, 2, 3 or 4; wherein the values of R 1 may be the same or different; 

Ring B is a ring selected from 




wherein, 

X 1 and X 2 are selected from CH or N, and 

Y\ Y 2 , Y 3 and Y 4 are selected from CH or N provided that at least one of Y\ Y 2 , Y 3 
and Y 4 is N; 
R 12 is halo; 

n is 0, 1, or 2, wherein the values of R 12 are the same or different. 
[0133] The following are particular embodiments of the compounds according to paragraph 



[01321: 




wherein R n is selected from: 



r 


CO 

* 








yew 
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f 








and 









[0134] In the compounds of paragraph (0132] - [0133], R 1 , R 2 , R 3 , and R 4 are preferably as 
defined in paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraph 
[0132] - [0133], R\ R 2 , R 3 , and R 4 are all H. 

[0135] In another embodiment, the invention comprises the compounds of WO 03/024448 in 
which the terminal moieties -C(OWH-Ay\ -CtOWH-Ay 2 , -CtOJ-NH-Ar'-NHz, and: 

NH 2 

are replaced with the moiety: 





wherein O, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060], 

[0136] In another embodiment, the invention comprises compounds of the following structural 
formula (13): 

R 1 

Ar-A-D-E-G-^^w-/ 




(13) 

or a pharmaceutical^ acceptable salt thereof, wherein 
4> is -NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 

R 2 , R 3 , and R 4 are as defined in paragraph [0046]; and 

Ar, A, D, E, and G are as defined in JP 2003137866. 
[0137] In the compounds of paragraph [0136], R\ R 2 , R 3 , and R 4 are preferably as defined in 
paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraph [0136], R\ R 2 , 
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R 3 f and R 4 are all H. Particular embodiments of the compounds of paragraph [0136] are those 
obtained by substituting the terminal moiety: 



wherein O, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 

[0138] In another embodiment, the invention comprises compounds of the following structural 
formula (14): 



or a pharmaceutical^ acceptable salt thereof, wherein 
<P is -NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 

R 2 , R 3 , and R 4 are as defined in paragraph [0046]; 

X, Y, and A are as defined in JP 11-269146 (1999); and 

R 11 is the same as R 1 of JP 11-269146 (1999). 
[0139] In the compounds of paragraph [0138], R\ R 2 , R 3 , and R 4 are preferably as defined in 
paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraph [0138], R\ R 2 , 
R 3 , and R 4 are all H. Particular embodiments of the compounds of paragraph [0138] are those 
obtained by substituting the terminal moiety: 




of the compounds of JP 2003137866 with the moiety: 
R 1 





(14) 




of compounds 1-50 of Tables 24 of JP 1 1-269146 (1 999) with the moiety: 
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wherein <J>, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 

[0140] In another embodiment, the invention comprises compounds of the following structural 
formula (15): 



or a pharmaceutical^ acceptable salt thereof, wherein 
d> is -NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 

R 2 , R 3 f and R 4 are as defined in paragraph [0046]; 

n, X, Q, and A are as defined in JP 11-302173 (1999); and 

R 11 is the same as R 1 of JP 11-302173 (1999). 
[0141] In the compounds of paragraph [0140], R 1 , R 2 , R 3 , and R 4 are preferably as defined in 
paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraph [0140], R\ R 2 , 
R 3 , and R 4 are all H. Particular embodiments of the compounds of paragraph [0140] are those 
obtained by substituting the terminal moiety: 



A— X— Q— (CH 2 ), 



■n 




(15) 




of the compounds 1-67 of JP 11-302173 (1999) with the moiety: 
R 1 




wherein <D, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 
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[0142] In another embodiment, the invention comprises compounds of the following structural 
formula (16): 



or a pharmaceutical^ acceptable salt thereof, wherein 
O is ~NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 

R 2 t R 3 , and R 4 are as defined in paragraph [0046]; 

n, Q, X, and A are as defined in JP 2001131130; and 

R n is the same as R 1 of JP 2001131130. 
[0143] In the compounds of paragraph [0142], R\ R 2 , R 3 , and R 4 are preferably as defined in 
paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraph [0142], R\ R 2 , 
R 3 , and R 4 are all H. Particular embodiments of the compounds of paragraph [0142] are those 
obtained by substituting the terminal moieties: 



wherein <D, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 

[0144] In another embodiment, the invention comprises compounds of the following structural 
formula (17): 





of the compounds of JP 2001 131 130 with the moiety: 
R 1 





or a pharmaceutical^ acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 
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R 1 is H or as defined in paragraph [0046]; 

R 2 , R 3 ( and R 4 are as defined in paragraph [0046]; 

n, X, Q, and A are as defined in JP 10152462, JP 2002332267, and JP 1 1-302173; and 
R n is the same as R 1 of JP 10152462, JP 2002332267, and JP 11-302173. 
[0145] In the compounds of paragraph [0144], R\ R 2 , R 3 , and R 4 are preferably as defined in 
paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraph [0144], R\ R 2 
R 3 f and R 4 are all H. Particular embodiments of the compounds of paragraph [0144] are those 
obtained by substituting the terminal moiety: 



of the compounds of JP 101 52462, JP 2002332267, and JP 1 1-3021 73 with the moiety: 



wherein o, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 

[0146] In another embodiment, the invention comprises compounds of the following structural 
formula (18): 



or a pharmaceutical^ acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 

R 1 is H or as defined in paragraph [0046]; 

R 2 , R 3 f and R 4 are as defined in paragraph [0046]; 

n, X, Q, and A are as defined in US 6,174,905; and 

R 11 is the same as R 1 of US 6,174,905. 
[0147] In the compounds of paragraph [0146], R\ R 2 , R 3 , and R 4 are preferably as defined in 
paragraphs [0059] and [0060]. In other embodiments of the compounds of paragraph [0146], R\ .R 
R 3 , and R 4 are all H. Particular embodiments of the compounds of paragraph [0146] are those 
obtained by substituting the terminal moiety: 





A-X-Q-(CH 2 ) 1 



'n 




(18) 
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of the compounds of Table 1 of US 6,174,905 and the terminal moiety: 




of the compounds of Tables 24 of US 6,174,905 with the moiety: 




wherein 0>, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 

[0148] In another embodiment according to paragraph [0057], the invention comprises 
compounds of WO01/70675 wherein the terminal moiety -ClOHMHOH, -C(OK)HrSC(0)CH 3 , -CiOKHr 
SH f -C(0)-CHrSCH3 f -CtOK^SCHrPhenyl, -C(0>CHrS-phenyl, -C(0)-CHrSC(OK>henyl and 



wherein o, R\ R 2 , R 3 , and R 4 are as defined in accordance with paragraph [0057], and preferably 
[0059] and [0060]. 

[0149] In the second aspect, the invention provides a composition comprising a compound 
according to any one of paragraphs [0057] - [0095], [0105] - [0106], and [0111] -[0148], or as 
depicted in any of the tables herein together with a pharmaceutical^ acceptable excipient. 
[0150] The third aspect of the invention provides a method of inhibiting histone deacetylase, the 
method comprising contacting the histone deacetylase with a compound according to any one of 
paragraphs [0057] - [0095], [0105] - [0106], and [01 1 1] - [0148] or as depicted in any of the tables 




of the compounds of Tables 2 and 3 are replaced by the moiety 
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herein, or with a composition according to paragraph [0149]. Inhibition of the histone deacetylase 
can be in a cell or a multicellular organism. If in a multicellular organism, the method according to this 
aspect of the invention comprises administering to the organism a compound according any one of 
paragraphs [0057] - [0095], [0105] - [0106], and [01 1 1] - [0148] or as depicted in any of the tables 
herein, or a composition according to paragraph [0149). Preferably the organism is a mammal, more 
preferably a human. 

[0151] The data presented herein demonstrate the anti-tumor effects of the HDAC inhibitors of 
the invention. Recent publications reporting on HDAC inhibitor human clinical trials suggest that these 
inhibitors can effectively treat human solid tumors or cancer (lung, colon, prostrate, stomach, breast, 
leukemia), including complete remissions of transformed lymphoma {SAHA, ASCO Abstract No. 2321, 
2003) and peripheral T-cell lymphoma {depsipeptide/FR901228 ASCO Abstract No. 88, 2002). 
Together with the data presented herein demonstrating surprising efficacy at inhibiting HDAC-1 and 
tumor growth inhibition in wVo, these data lead on to reasonably expect that the HDAC-1 inhibitors of 
the invention are useful not only for inhibition of HDAC, but as therapeutic agents for the treatment of 
cancer as well. 

[0152] Preferred compounds according to the invention include those in the Table 1, which were 
prepared essentially using the methods described herein and illustrated below in the schemes. All of 
the compounds in this application were named using Chemdraw Ultra version 6.0.2, which is available 
through Cambridgesoftco, 100 Cambridge Park Drive, Cambridge, MA 02140, Namepro version 
5.09, which is available from ACD labs, 90 Adelaide Street West, Toronto, Ontario, M5H, 3V9, 
Canada, or were derived therefrom. 
Table 1 



Compound 


Name 


Structure 


C 


N-[2-amino-5^2-thienyl)phenyQ- 
4-{[(5<hloro6-fluoro-lH- 
benzimidazol-2- 
yl)amino]methyl)benzamide 


H 2 N 

n /=\ UN-/} 


6 


NT2-amino-5-<2-thienyl)phenyl]- 
4-{[(3 ( 4- 

dimethoxyphenyl)amino]methyl) 
benzamide 


H ll^L_N 1/ 

o ^J 


12 


N-[2-amino-5K2-thienyl)phenyO- 
4M[(3-fluoro4- 

methoxyphenyl)amino]methyl}b 
enzamide 


o L JJ 
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Compound 


Name 


Structure 


23 


N-[2-amino-5-(2-thienyI)phenyl]- 
H3.4.5- 

trimethoxybenzyl)indoline-6- 
carboxamide 


on h T 2 

MeO <^f 


29 


N-[2-amino-5-(2-thienyl)pheny0- 
WH3A5- 

trimethoxyphenyl)amino]methyl 
}-l-benzofuran-2-carboxamide 


OMe 

> M.N 


43 


AH2-amino-5-(2-thienyl)phenyi]- 

4-{[(4-pyridin-3-ylpyrimidin-2- 

yOamino]methyl)benzamide 


o 


50 


N-[2-amino-5-{2-thienyl)pheny0- 
4-[({6-[2- 

(dimethylamino)ethoxyHH- 

benzimidazol-2- 

yl]thio)methylJbenzamide 


H 2 N 

^ o 

N 

H 3 C CH 3 


55 


N-[2-amino-5-(2-thienyl)phenyQ- 
4~{[{6-chloro-5-fIuoro-lH- 
benzimidazol-2- 
yl)thio]methyl)benzamide 




67 


trans-N-[2-amino-5-(2- 
thienyl)phenyO-3W[(3,4,5- 
trimethoxyphenyl)amino]methyl 
JphenyDacrylamide 


H 3 CO /T^\ >=\ 

h 3 co-^Vnh "Mf 
H3C0 



[0153] We have unexpectedly found that when HDAC inhibitors including within them the 



benzamide moiety: 




are substituted on the aniline ring at the 5-position (para to the -NH 2 group) with a substantially planar 
ring or ring system (aryl or heteroaryl), the compound's HDAC inhibitory activity (as measured by the 
human HDAC-l inhibition assay described below) increases by a factor of from 3 to 10 or more 
compared to similar compounds in which the aniline ring is unsubstituted or substituted with a 
smaller, non-planar moiety, or if the planar moiety is at other than the 5-position of the aninlinyl ring. 
Additionally, we have found that the planar moiety itself can be substituted. Accordingly, R 1 in the 
compounds of the invention is a mono-, bi-, or tri-cyclic aryl or heteroaryl moiety, which moiety is 
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optionally substituted. In some preferred embodiments R 1 is not further substituted. In other 
preferred embodiments, R 1 is substituted with a moiety of from 1-5 atoms, e.g., methyl, 
hydroxymethyl, halomethy!, halo, hydroxy, amino, etc. In other embodiments, R 1 is substituted with a 
larger moiety, e.g., from 6-25 atoms. 

[0154] This is surprising in view of T. Suzuki et. a/., J. Med. Chem, 1999, 42, 3001-3003, which 
teaches that the substitution pattern on the aniline ring of the benzamide fragment of known HDACs 
{wherein the amino group is ortho to the amide nitrogen) is highly sensitive to substitutions. 
Substituents such as Me and OMe ortho- or meta- relative to the amino group are detrimental to 
HDAC inhibitory activity, causing complete loss of HDAC potency. The same type of substituents in 
the para-position relative to the amino group did not cause significant drop of potency which allowed 
assuming that only small substituents such as Me, MeO, F, CI might be tolerated. 
[0155] Furthermore, we have surprisingly found that the HDAC inhibitory activity of such 
compounds (I.e., compounds comprising the chemical moiety of paragraph [0057] and having a 
substantially planar ring or ring system at the 5-position of the aniline ring) is substantially 
independent of the identity of the chemical moiety bound to the carbonyl of the amide in paragraph 
[0057]. Accordingly, in compounds of formula 1 Y is any chemical moiety (preferably physiologically 
non-reactive) consisting of 1 to 50 atoms. 

[0156] The following are representative examples of the compounds according to the 
embodiments described above. 



Table la. 



Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


15aa 


76aa 


0 

h frV 


N<2-amino-5- 
13- 

methoxyprop 
-1- 

ynyllphenyl}- 

U3A- 

dimethoxyph 

enylamino)m 

ethyl)benzam 

ide 


l H NMR: (DMSO) 8 (ppm): 9.52 (s. 
1H); 7.89 (d, J=8.2, 2H); 7.46 (d, J=8.2. 
2H); 7.25 (d, J=1.9, 1H); 7.04 (dd, 
J=1.9, 8.2. 1H); 6.70 (d, J=8.2, 1H); 
6.64 (d, J=8.6, 1H); 6.31 (d, J=2.5, 1H); 
5.98 (m. 2H); 5.35 (bs, 2H); 4.29 (d, 
J=6.1, 2H); 4.26 (s, 2H): 3.65 (s, 3H); 
3.58 (s, 3H); 3.29 (s, 3H).MS: calc: 
445.5; found: 446.4 (M+H) 


13 


19 


93 




N-(2-amino-5- 

(2-«tert- 

butyldimethyl 

silyloxylmeth 

yl)thiophen-3- 

yDphenylM- 

methoxybenz 

amide 


l H NMR: (DMSO) 6 (ppm): 9.54 (s, 1H), 
7.96 <d, J = 8.8 Hz, 2H), 7.43 (d, J = 5.1 
Hz, 1H), 7.28 (d, J = 1.8 Hz, 1H), 7.09- 
7.02 (m, 4H), 6.81 (d, J = 8.2 Hz. 1H). 
5.05 (s. 2H), 4.82 (s. 2H), 3.83 (s. 3H), 
0.87 (s. 9H), 0.06 (s, 6H). MS: (calc.) 
468.2; (obt.) 491.2 (M+Na)*. 


17 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


19aa 


93aa 


o 

0 rw 

^-S " NH 2 


W2-amino-5- 

(thiophen-2- 

yDphenyDthio 

phene-2- 

carboxamide 


l H NMR: (DMSO) 6 (ppm): 9.76 (s, 
1H), 7.99 (d, J= 2.9 Hz, 1H), 7.82 (d,J= 
4.9 Hz, 1H), 7.40 (s, 1H), 7.34 (d, J= 5.1 
hz, lH) f 7.29 (d, J= 8.2 Hz, 1H), 7.24 (d, 
J= 3.9 Hz, 1H), 7.20 (t, J= 3.9 Hz, 1H), 
7.03 (t, J= 3.5 Hz, 1H), 6.79 (d r J» 8.2 
Hz, 1H), 5.17 (s, 2H). MS: 300.04 
(calc) 301.1(obs) 


17 


19bb 


93bb 


H 2 N 

F F 


N-(2-amino-5- 
(3,4- 

difluorophen 
yl)phenyl)-4- 
methoxyben2 
amide 


X H NMR: (DMSO) 6 (ppm): 9.59 (s, 1H), 
7.97 (d, J = 8.8, Hz, 2H), 7.59 (ddd, J = 
12.7, 7.8, 2.3, 1H), 7.49 (d, J = 2.3 Hz, 
1H), 745-7.36 (m, 2H), 6.32 (dd, J = 8.2, 
2.2 Hz, 1H), 7.04 {d, J = 8.8, Hz, 2H), 
6.84 (d, J = 8.2, Hz, 1H), 5.15 (s, 1H), 
3.83 (s, 3H). MS: (calc.) 354.1; (obt.) 
355.2 (MH)\ 


17 


19cc 


93cc 


H 2 N 

/=\ HN— ^ 

NMe 2 


N-(2-amino-5- 

(4-N,N- 

dimethylamin 

ophenyDphen 

ylM~ 

methoxybenz 
amide 


l H NMR: (DMSO) 6 (ppm): 9.61 (s, 1H), 
7.97 (d, J = 9.0, Hz, 2H), 7.38-7.36 (m, 
3H), 7.21, (dd, J = 8.2, 2.2 Hz, 1H), 
7.04 (d, J = 8.8 Hz, 2H), 6.80 (d, J = 8.4 
Hz, 1H), 6.75 (d, J = 9.0 Hz, 2H). 4.89 
(sb, 2H), 3.83 (s, 3H), 2.90 (s, 6H). MS: 
(calc.) 361.1; (obt.) 362.3 (MH)\ 


17 


19dd 


93dd 




N-(2-amino-5- 

(3-fluoro4- 

benzyloxyph 

enyOphenyl)- 

4- 

methoxybenz 
amide 


l H NMR: (DMSO) 6 (ppm): 9.59 (s, 1H), 
7.97 (d, J = 8.8, Hz, 2H), 7.47-7.22 (m, 
10H), 7.04 (d, J = 9.0 Hz, 2H), 6.82 (d, J 
= 8.4 Hz, 1H), 5.18 (s, 2H), 5.06 (sb, 
?H1 3 81 te IHi MS* (ralr ) 44? ?• 
(obt.) 443.4 (MHF. 


17 


19ee 


93ee 


H 2 N 


N-(2-amino-5- 
(3- 

methoxylphe 
ny!)phenyl)-4- 
methoxybenz 
amide 


l H NMR: (DMSO) 8 (ppm): 9.61 (s, 1H), 
7.98 (d, J = 8.8 Hz, 2H), 7.47 (d, J = 2.2 
Hz, 1H), 7.32-7.26 (m, 2H), 7.12-7.10 
(m, 1H), 7.05-7.02 (m, 3H), 6.84 (d, J = 
8.2 Hz, 1H), 6.80 (ddd, J = 8.2, 2.5, 0.8 
Hz, 1H), 5.07 (sb, 2H), 3.84 (s, 3H), 3.79 
(s, 3H). MS: (calc.) 348.2; (obt.) 349.2 
(MH)*. 


17 


19ff 


93ff 




N-(2-amino-5- 
(thiopherv2- 
yDphenyl)- 
2,2- 

difluorobenz 
o[d][l r 3]diox 
ole-5- 

carboxamide 


»H NMR: (DMSO) 6 (ppm): 9.67 (s, 1H), 
7.94 (d, J = 1.6 Hz, 1H), 7.83 (dd, J = 
8.6, 1.8 Hz, 1H), 7.48 (d, J = 8.4 Hz, 
1H), 7.35 (d, J = 2.2 Hz, 1H), 7.26 (dd, J 
= 5.0, 1.2 Hz, 1H), 7.22 (dd, J = 8.2, 
2.3 Hz, 1H), 7.15 (dd, J = 3.6, 1.2 Hz, 
1H), 6.96 (dd, J= 5.0, 3.5 Hz, 1H), 6.71 
(d, J = 8.4 Hz, 1H), 5.14 (s, 2H). MS: 
374.05 (calc), 375.0 (obs). 


17 
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tx 




otrucuire 


Name 


unaracterizauon 


Sch 
erne 


19gg 


93gg 


W H k 


N-(2-amino-5- 

(thiophei>2- 

yl)phenyl)ben 

zo[c][l,2,5]o 

xadiazole-5- 

carboxamide 


'H NMR: (DMSO) S (ppm): 10.03 (s, 
1H), 8.74 (s, 1H), 8.15 (d, J= 9.4 Hz. 
1H), 8.02 (d, J= 9.4 Hz, 1H), 7.48 (d, J= 
2.0 Hz, 1H), 7.33 (d. J= 5.1 Hz, 1H), 
7.30 (dd, J= 8.4. 2.0 Hz, 1H), 7.23 (d, 
J= 3.5 Hz, 1H), 7.03 {t, J= 4.9 Hz, 1H), 
6.79 (d, J= 8.2 Hz, 1H). 5.32 (s, 2H). 
MS: 336.07 (calc), 337.0 (obs). 


17 


19hh 


93hh 


O 

O 


I\K2-amino-5- 

(thiophen-2- 

yDphenyllqui 

noxaline-2- 

carboxamide 


*H NMR: {DMSO) 8 (ppm): 10.25 (s, 
1H), 9.52 (s, 1H), 8.27 to 8.21 (m. 2H), 
8.20 to 7.99 On, 2H), 7.66 (d, J= 2.2 Hz. 
1H). 7.35 (dd. J= 5.1,0.98 Hz, 1H), 
7.31 (dd, J= 8.2, 2.2 Hz, 1H), 7.25 (dd. 
J= 3.5. 0.98 Hz, 1H). 7.04 (dd, J= 5.1, 
3.5 Hz, 1H), 6.83 (d, J= 8.4 Hz, 1H). 
5.28 (s. 2H). MS: 346.09 (calc), 347.1 
(obs). 


17 


20 


94 


H 2 N 

/=\ * N ^C } HO 


N-(2-amino-5- 
(2- 

(hydroxymet 
hyDthiophen- 
3-yDphenyl)- 
4- 

methoxybenz 
amide 


'H NMR: (DMSO) 8 (ppm): 9.57 (s, 1H), 
7.96 (d, J = 8.8 Hz. 2H). 7.40 (d. J = 5.1 
Hz, 1H), 7.23 (d, J = 1.8 Hz, 1H), 7.09- 
7.02 (m, 4H), 6.81 (d, J = 8.0 Hz, 1H), 
5.51 (t, J = 5.4 Hz, 1H). 5.01 (s, 2H), 
4.64 (d, J = 5.3 Hz, 2H), 3.83 (s, 
3H). MS: (calc.) 354.1; (obt.) 354.1 
(M+Nar. 


17 


20aa 


94aa 


H 2 N 

HO 


N-(2-amino-5- 
(4- 

hydroxymeth 
ylphenyDphe 
nylM- 

methoxybenz 
amide 


l H NMR: (DMSO) 8 (ppm): 9.61 (s, 1H), 
7.98 (d, J = 8.8. Hz, 2H). 7.51-7.47 (m. 
3H), 7.32-7.28 (m, 3H). 7.04 (d, J = 8.8 
Hz, 2H), 6.84 (d, J = 8.2 Hz, 1H), 5.15 
(t, J = 5.8 Hz, 1H), 5.04 (sb, 2H), 4.49 
(d, J = 5.7 Hz, 2H), 3.84 (s. 3H). MS: 
(calc.) 348.1; (obt.) 349.1 (MH) + . 


17 


20bb 


94bb 


H 2 N 

^-^ O }~\_/ 0H 


l\H2-amino-5- 
(3- 

hydroxymeth 
ylphenyDphe 
nyD-4- 

methoxybenz 
amide 


X H NMR: (DMSO) 8 (ppm): 9.61 (s, 1H), 
7.98 (d, J = 9.0 Hz, 2H), 7.50-7.49 (m, 
2H), 7.40 (d, J = 8.0 Hz, 1H), 7.34-7.29 
(m, 2H), 7.17 (d, J = 8.0 Hz. 1H), 7.04 
(d. J = 9.0 Hz. 2H), 6.85 (d. J = 8.4 Hz, 
1H). 5.19 (t, J = 5.8 Hz, 1H), 5.06 (sb, 
2H), 5.52 (d, J = 2.8 Hz, 2H), 3.84 (s, 
3H). MS: (calc.) 348.2; (obt.) 349.1 
(MHr. 


17 


20cc 


94dd 


H 2 N 


N-(2-amino-5- 

(hydroxymet 

hyDphenyllph 

enylM- 

methoxybenz 

amide 


l H NMR: (DMSO) 8 (ppm): 9.89 (s, 1H). 
9.14 (d, J = 1.6 Hz, 1H), 8.73 (dd. J = 
4.9, 1.8 Hz, 1H), 8.33 (dt, J = 8.0, 1.9 
Hz, 1H), 6.54 (dd, J = 7.4, 5.2 Hz. 1H), 
7.51-7.49 (m, 3H). 7.34-7.30 (m, 3H), 
6.84 (d, J = 8.4 Hz. 1H), 5.18 (sb. 3H), 
4.49 (d, J = 5.5 Hz, 2H). MS: (calc.) 
319.1; (obt.) 320.2 (MH)\ 


17 



105 
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Ex 


Cpd 


Structure 


Name 


jj 

Characterization * 


Ich 
me 


2 


Odd 


94dd 


r 


H2-amino-5- 1 
3- 1 
lydroxymet 2 
yDthiophen- 1 
!-yl)phenyl)- h 
V ( 
nethoxybenz I 
imide I 


H NMR: (DMSO) 6 (ppm): 9.60 (s, 1H), 
.97 (d, J = 9.0, Hz, 2H>, 7.40 (d, J = 
!.2 Hz, 1H), 7.23 (dd, J = 8.2. 2.2 Hz, 
H), 7.06-7.02 (m, 3H), 6.85 (d, J = 3.5 
to, 1H), 6.78 (d. J = 8.4 Hz, 1H), 7.41 
s, 1H), 5.10 (sb, 2H), 4.57 (sb. 2H). 
).83 (s, 3H). MS: (calc.) 354.1; (obt.) 
555.1 (MH)\ 


17 




21 


99 


F 

MeO 

-^-V-o 


vM2-amino-5- j 

4-«tert- 

DUtyldimethyi 

5ilyloxy)meth 

/DphenyDphe 

dimethoxyph 
enylamino)m 
ethyDbenzam 
ide 


H NMR: (DMSO) 8 (ppm): 9.66 (s, 1H), 
7.93 (d, J = 8.0 Hz, 2H), 7.52-7.46 (m, 
5H). 7.31-7.29 (m, 3H), 6.84 (d, J = 7.6 
Hz, 1H), 6.64 (d, J = 8.6 Hz, 1H), 6.32 
s, 1H), 6.00-5.98 (m, 2H), 5.06 (s, 2H), 
4.70 (s, 2H), 4.30 (d, J = 5.9 Hz, 2H), 
3.66 (s, 3H), 3.59 (s, 3H), 0.91 (s, 9H), 
0.10 (s, 6H).MS: (calc.) 597.2 (obt.) 
598.5 (MH)*. 


18 


21-1 


100 


H 2 N 

MoO — \ 


N-(2-amino-5- 
(4^ 

(hydroxymet 
hyllphenyDph 

enylW-«3A 

dimethoxyph 

enylamino)m 

ethyDbenzam 

ide 


'H NMR: (DMSO) 6 (ppm): 9.67 (s, 1H), 
7.93 (d, J = 7.8 Hz, 2H), 7.50-7.46 (m. 
5H), 7.31-7.29 (m, 3H), 6.84 (d, J = 8.0 
Hz, 1H), 6.64 (d, J = 8.4 Hz, 1H), 6.32 
(d, J = 2.0 Hz. 1H), 6.00-5.98 (m, 2H), 
5.15 (t, J = 5.5 Hz. 1H), 5.06 (s. 2H). 
4.49 (d, J = 5.7 Hz, 2H), 4.31 (d, J = 5.9 
Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H). MS: 
(calc.) 483.2; (obt.) 484.4 (MH)*. 


18 


22 


104 


MeO 


N-{2-amino-5- 
(4- 

methoxycarb 
onylphenyllp 

hpnvlV4- 

llClljl/ » 

methoxybenz 
amide 


l H NMR: (DMSO) 8 (ppm): 9.61 (s, 1H), 
7.98 (d, J = 8.8, Hz, 2H), 7.95 (d, J = 
8.4 Hz, 2H), 7.71, (d, J = 8.4 Hz, 2H), 
7.60 (d, J = 2.2 Hz, 1H), 7.43 (dd, J = 
8.4, 2.2 Hz, 1H), 7.04 (d, J = 8.8 Hz, 
2H), 6.86 (d, J = 8.4 Hz, 1H), 5.27 (sb 
2H), 3.85 (s, 3H), 3.84 (s, 3H). MS 
(calc.) 376.1; (obt.) 377.1 (MH)*. 


19 


23 


105 




N-{2-amino-5- 
(4- 

carboxyphen 
yi/pnenyir*^ 
methoxyben; 
amide 


l H NMR: (DMSO) 8 (ppm): 9.61 (s, 1H) 
7.98 (d, J = 8.6, Hz, 2H). 7.93 (d, J = 
8.2 Hz, 2H), 7.66 (d. J = 8.2 Hz, 2H), 
7.58 (d,J = 2.0 Hz, 1H), 7.40 (dd, J = 
8 2 2 0 Hz 1H). 7.04 (d, J = 8.8 Hz, 
i 2H), 6.86 (d, J = 8.4 Hz, 1H), 5.23 (sb, 
2H), 3.84 (s, 3H). MS: (calc.) 362.1; 
(obt.) 363.1 (MH)*. 


19 


24 


107 


MeO 


methyl 4- 

amino-3^4- 

methoxyben 

amidolbenzc 

ate 


*H NMR: (DMSO) 6 (ppm): 9.51 (s, 1H 
7.96 (d, J = 8.8 Hz, 2H), 7.75 (d, J = 2.( 
Hz, 1H), 7.56 (dd, J = 8.4, 2.0 Hz, 1H), 
z 7.03 (d, J = 9.0 Hz, 2H), 6.75 (d, J = 8.< 
> Hz, 1H), 5.80 (s, 2H), 3.83 (s,3H), 3.75 
(s,3H). MS: (calc.) 300.1; (obt.) 301.1 
(MH)*. 


) 

» 20 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 




iu/aa 


H 2 N 


l\M2-amino-5- 
benzoylphen 
ylK- 

methoxybenz 
amide 


l H NMR: (DMSO) 5 (ppm): 9.55 (s. 1H), 
7.95 (d, J = 8.8 Hz, 2H), 7.63-7.47 (m, 
7H). 7.02 (d, J = 8.8 Hz, 2H), 6.80 (d, J 
= 8.4 Hz, 1H), 5.98 (s, 2H), 3.83 (s, 
3H). MS:(calc.) 346.1; (obt.) 347.1 
(MH)\ 


20 


25 


108 


H 2 N 

0 V-OH 
0 


4-amino-3-{4- 
methoxybenz 
amido)benzoi 
c acid 


»H NMR: (DMSO) 8 (ppm): 9.52 (s. 1H), 
7.96 (d, J = 8.8 Hz, 2H), 7.71 (d. J = 2.0 
Hz, 1H), 7.54 (dd, J = 8.4, 2.0 Hz, 1H), 
7.02 (d, J = 9.0 Hz, 2H), 6.74 (d, J = 8.4 
Hz, 1H), 5.69 (s. 2H), 3.83 (s. 3H). MS: 
(calc.) 361.1; (obt.) 362.3 (MH) + . 


20 


26 


109 


H 2 N 

O 


!\K2-amino-5- 

carbamoylph 

enylH- 

methoxybenz 

amide 


l H NMR: (DMSO) 8 (ppm): 9.57 (s, 1H), 
7.96 (d, J = 8.8 Hz, 2H), 7.67 (d, J = 2.2 
Hz, 1H), 7.59 (sb, 1H), 7.52 (dd, J = 8.2, 
2.0 Hz, 1H), 7.02 (d, J = 8.8 Hz. 2H), 
6.90 (sb, 1H), 6.72 (d, J = 8.4 Hz, 1H), 
5.41 (s, 2H), 3.83 (s, 3H). MS: (calc.) 
285.1; (obt.) 286.1 (MH)\ 


20 


27 


112 


H 2 N 

^-^ O VNHPh 
O 


l\M2«amino-5- 
phenylcarba 
moylphenyl)- 
4- 

methoxybenz 
amide 


'H NMR: (DMSO) 8 (ppm): 9.83 (s. 1H), 
9.62 (s,lH), 7.99 (d. J = 8.8 Hz, 2H), 
7.82 (d, J = 2.0 Hz, 1H), 7.73 (dd, J = 
8.8, 1.2 Hz, 2H), 7.67 (dd, J = 8.4, 2.2 
Hz, 1H), 7.31-7.27 (m, 2H), 7.05-7.01 
(m, 3H), 6.80 (d, J = 8.4 Hz, 1H), 3.84 
(s, 3H). MS: (calc.) 361.1; (obt.) 362.1 
(MH)\ 


20 


27aa 


112aa 


H 2 N O-Ph 

O ^ — NH 
0 


N-(2-amino-5- 

(phenoxyphe 

nyDcarbamo 

ylphenylM- 

methoxybenz 

amide 


J H NMR: (DMSO) 8 (ppm): 9.87 (s, 1H), 
9.62 (s.lH), 7.99 (d, J = 8.8 Hz, 2H), 
7.82 (d, J = 2.2 Hz, 1H), 7.75 (dt, J = 
9.0, 2.7 Hz, 2H), 7.67 (dd, J = 8.4, 2.2 
Hz, 1H), 7.38-7.32 (m, 2H), 7.10-6.94 
(m, 7H), 6.80 (d, J = 8.4 Hz, 1H), 5.56 
(sb, 2H), 3.84 (s, 3H). MS: (calc.) 453.2; 
(obt.) 454.2 (MH)\ 


20 


28 


114 


Br 


N-(2-amino-5- 
bromophenyl 

YAr 

methoxybenz 

a mi Ha 


*H NMR: (DMSO) 8 (ppm): 9.52 (s, 1H), 
7.93 (d, J=9.0 Hz, 2H), 7.34 (d, J=2.3 
Hz, 1H), 7.08 (dd, J=8.6, 2.3 Hz, 1H), 
7.02 (d, J=9.0 Hz, 2H). 6.71 (d, J=8.6 
Hz, 1H), 5.10 (s, 2H), 3.82 (s, 3H). MS: 
321.17(calc) 321.0/323.0 (found). 


21 


29 


115 


H 2 N 

Q-ci 

F 


N-{2-amino-5- 

(3-chloro-4- 

fluorophenyl) 

phenyD-4- 

methoxybenz 

amide 


'H NMR: (DMSO) 8 (ppm): 9.59 (s, 1H), 
7.97 (d, J = 8.8 Hz, 2H), 7.71 (dd, J = 
7.2, 2.3 Hz, 1H). 7.56-7.52 (m, 1H), 
7.51 (d, J = 2.2 Hz, 1H), 7.40 (t, J= 9.0 
1H), 7.33 (dd, J = 8.2, 2.3, 1H), 7.04 (d, 
J = 9.0 Hz, 2H), 6.84 (d, J = 8.4 Hz, 1H), 
5.16 (sb. 2H), 3.84 (s, 3H). MS: (calc.) 
370.1; (obt.) 371.1 (MH)*. 


21 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


29aa 


115aa 


H 2 N 

F 


hK2-amino-5- 
(4- 

fluorophenyl) 
phenylW- 
methoxybenz 
amide 


l H NMR: (DMSO) 8 (ppm): 400 MHz, 
DMSO) d (ppm): 9.59 (s, 1H). 7.97 (d, J 
= 8.4 Hz. 2H). 7.58-7.54 (m. 2H), 7.46 
(bs. 1H), 7.27 (d,J=8.0 Hz, 1H), 7.19 
(t, J = 8.8 Hz, 2H), 7.04 (d, J = 8.8 Hz, 
2H), 6.84 (d, J = 8.4 Hz, 1H), 5.07 (sb, 
2H), 3.83 (s, 3H). MS: (calc.) 336.1; 
(obt.) 337.2 (MHr. 


21 


29bb 


115bb 


H 2 N 

OCF 3 


N-(2-amino-5- 
(4- 

(trifluoromet 

hoxylphenyl) 

phenyH- 

methoxybenz 

amide 


l H NMR: (DMSO) 8 (ppm): 9.60 (s, 1H), 
7.97 (d, J = 8.6 Hz, 2H), 7.65 (d, J = 8.8 
Hz, 2H), 7.50 (s, 1H), 7.36-7.31 (m, 3H), 
7.04 (d, J = 8.6 Hz, 2H), 6.85 (d, J = 8.4 
Hz, 1H), 5.15 (sb, 2H), 3.83 (s, 3H). MS: 
(calc.) 402.1; (obt.) 403.4 (MH) + . 


21 


29cc 


115cc 


H 2 N 


N-{2-amino-5- 

trifluoromet 

hyDphenyDph 

enylM- 

methoxybenz 

amide 


*H NMR: (DMSO) 5 (ppm): 9.61 (s, 1H), 
7.98 (d, J = 8.6 Hz, 2H), 7.77 (d, J = 8.2 
Hz, 2H), 7.71 (d, J = 8.2 Hz, 2H), 7.58 
(s, 1H), 7.40 (d, J = 8.6 Hz, 1H), 7.04 (d, 
J = 8.8 Hz, 2H), 6.87 (d, J = 8.4 Hz, 1H), 
5.25 (sb, 2H), 3.84 (s, 3H). MS: (calc.) 
386.1; (obt.) 387.4 (MH) + . 


21 


30 


116 


1 


N-{2-amino-5- 
(4,4,5,5- 
tetramethyl- 
1,3,2- 

dioxaborolan 
-2-yl)phenyl)- 
4- 

methoxybenz 
amide 


l H NMR: (DMSO) 8 (ppm): 9.47 (s, 1H), 
7.95 (d, J=8.8 Hz, 2H), 7.41 (d, J=1.4 
Hz, 1H). 7.24 (dd, J=7.8, 1.4 Hz, 1H), 
7.01 (d, J=8.8 Hz, 2H), 6.70 (d, J=7.8 
Hz, 1H), 5.31 (s, 2H), 3.82 (s, 3H), 1.25 
(s, 12H). MS: 368.24(calc) 369.1(found) 


21 


31 


117 


o 


/\K4-amino- 
4'- 

acetylbiphen- 
3-ylW- 

methoxvbenz 

IMVW IVAJ MVML 

amide 


l H NMR: (DMSO) S (ppm): 9.61 (s, 1H), 
7.96 (dd, J=12.8, 8.8 Hz, 4H), 7.70 (d, 
J=8.8 Hz, 2H), 7.60 (d, J=2.1 Hz, 1H), 
7.42 (dd. J=8.4, 2.3 Hz, 1H), 7.04 (d, 
J=8.8 Hz, 2H), 6.86 (d, J=8.2 Hz. 1H), 
5.26 (s, 2H). 3.84 (s, 3H), 2.58 (s, 3H). 
MS: 360.41 (calc) 361.1 (MH+) (found) 


21 


31aa 


117aa 




W4~ 

aminobiphen 
yl>-3- 

methoxybenz 
amide 


X H NMR: (DMSO) S (ppm): 9.64 (s, 1H), 

8.01 (d, J=8.8 Hz, 2H), 7.57 (dd, J=8.4, 

1.2 Hz. 2H), 7.51 (d, J=2.0 Hz, 1H), 7.40 
(t, J=7.8 Hz. 2H). 7.34 (dd. J=8.2. 2.0 
Hz. 1H). 7.25 (t, J=7.2 Hz, 1H), 7.07 (d, 

1 O O U-. OLIV C DO IA 1 D O 1 U\ 

J=8.8 Hz, ZH), 6.88 (d, J=8.Z HZ, JH), 
5.10 (s, 2H), 3.87 (s, 3H). MS: 
318.37(calc) 319.1(found) 


21 


31bb 


117bb 




W4-amino- 
4'- 

cyanobipherv 
3-yl>4- 

methoxybenz 
amide 


l H NMR: (DMSO) 6 (ppm): 9.59 (s, 1H), 
7.98 (d, J=9.0 Hz, 2H), 7.81-7.73 (m, 
4H), 7.61 (d. J=2.2 Hz, 1H), 7.43 (dd. 
J=8.4, 2.3 Hz, 1H). 7.04 (d, J=8.8 Hz. 
2H), 6.86 (d. J=8.4 Hz. 1H), 5.32 (s, 2H), 
3.84 (s. 3H). MS: 343.38 (calc) 344.1 
(MH+) (found) 
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tx 




Structure 


Name 


Characterization 


Sch 
erne 


31cc 


117cc 




W2-amino-5- 
(5- 

acetylthiophe 
n-2-yl)phenyl)- 
4- 

methoxybenz 
amide 


'H NMR: (DMSO) 6 (ppm): 9.59 (s, 1H), 
7.97 (d, J=8.8 Hz, 2H), 7.84 (d, J=4.1 
Hz, 1H), 7.57 (d, J=2.2 Hz, 1H), 7.39 
{dd, J=8.3, 2.3 Hz, 1H), 7.37 (d, J=3.9 
Hz, 1H), 7.04 (d, J=8.8 Hz, 2H), 6.81 (d, 
J=8.4 Hz, 1H), 5.42 (s, 2H), 3.84 (s. 3H), 
2.50 (s, 3H). MS: 366.43 (calc) 367.1 
(MH+) (found) 


21 


31dd 


117dd 


hct 


W4-amino- 
4X2- 

hydroxyethyl) 

biphen-3-yl£ 

4- 

methoxybenz 
amide 


l H NMR: (DMSO) 6 (ppm): 9.60 (s, 1H), 
7.97 (d, J=8.8 Hz, 2H), 7.44 (d, J=8.4 
Hz, 3H), 7.27 (d, J=8.4 Hz, 1H), 7.21 (d, 
J=8.4 Hz, 2H), 7.03 (d, J=9.0 Hz. 2H), 
6.83 (d, J=8.4 Hz, 1H), 5.01 (d, J=10.4 
Hz, 2H), 4.64 (t, J=5.3 Hz, 1H), 3.84 (s, 
3H), 3.63-3.58 (m, 2H), 2.72 ft, J=7.0 
Hz, 2H). MS: 362.43 (calc) 363.1 (MH+) 
(found) 


21 


31ee 


U7ee 




/\H2-amino-5- 

(pyridin-3- 

yDphenylM- 

methoxybenz 

amide 


l H NMR: (DMSO) 5 (ppm): 9.62 (s, 1H), 
8.77 (s, 1H), 8.42 (d, J=4.7 Hz, 1H), 
7.98 (d, J=7.0 Hz, 2H), 7.93 (d, J=7.9 
Hz, 1H). 7.53 (s. 1H), 7.40-7.36 <m, 2H), 
7.04 (d, J=8.8 Hz, 2H), 6.87 (d, J=8.2 
Hz, 2H), 5.16 (d, J=9.7 Hz, 2H), 3.84 (s, 
3H). MS: 319.36 (calc) 320.1 (MH+) 
(found) 


21 


31ff 


117ff 


o 


W4-amino- 
4'- 

methylsulfon 
ylbiphen-3-yl)- 
4- 

methoxybenz 
amide 


l H NMR: (DMSO) S (ppm): (DMS0-d6) 
d(ppm):9.61 (s, 1H), 7.98 (d, J=9.0 Hz, 
2H), 7.89 (d, J=8.6 Hz, 2H), 7.81 (d, 
J=8.8 Hz, 2H), 7.62-7.61 (m, 1H), 7.43 
(dd, J=8.4, 2.3 Hz, 1H), 7.04 (d, J=8.8 
Hz, 2H), 6.88 (d, J=8.4 Hz, 1H), 5.30 (s, 
2H), 3.84 (s, 3H), 3.22 (s, 3H). MS: 
396.46 (calc) 397.2 (MH+) (found) 


21 


31gg 


H7gg 




444-amino- 

N-3M4- 

methoxybenz 

amido) 

biphenyl 

acetic acid 


»H NMR: (DMSO) 5 (ppm): 9.61 (s, 1H), 
7.98 (d, J=9.0 Hz, 2H), 7.48 (d, J=6.5 
Hz, 3H), 7.29 (dd, J=8.4, 2.2 Hz, 1H), 
7.25 (d, J=8.2 Hz, 2H), 7.04 (d, J=8.8 
Hz, 2H), 6.84 (d, J=8.4 Hz, 1H), 5.05 (s, 
2H), 3.84 (s, 3H), 3.56 (s, 3H). MS: 
376.41 (calc) 377.2 (MH+) (found) 


21 


31hh 


117hh 


H 


AH4-amino- 
A'-N- 

acetamidobi 
phen-3-ylM- 
methoxybenz 
amide 


l H NMR: (DMSO) 6 (ppm): 9.92 (s, 1H), 
9.60 (s.lH), 7.97 (d, J=8.8Hz, 2H). 
7.57 (d, J=8.8 Hz, 2H), 7.48-7.44 (m, 
3H), 7.27 (d, J=8.4 Hz. 1H), 7.04 (d, 
J=8.8 Hz, 2H), 6.83 (d, J=8.2 Hz, 1H), 
5.00 (d, J= 10.2Hz, 2H), 3.84 (s, 3H), 
2.04 (s, 3H). MS: 375.43 (calc) 376.3 
(MH+) (found) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


31 ii 


117ii 




N-(2-amino-5- 

(pyridin-4- 

yDphenylM- 

methoxybenz 

amide 


l H NMR: (DMSO) 6 (ppm): 9.61 (s, 1H), 
8.49 (d, J=5.9 Hz, 2H), 7.98 (d, J=8.8 
Hz, 2H), 7.65 (d, J=2.2 Hz, 1H). 7.57 
tdd, J=4.5, 1.6 Hz, 2H), 7.49 (dd, J=8.4, 
2.2 Hz, 1H), 7.04 (d, J=9.0 Hz, 2H), 6.87 
(d, J=8.4 Hz, 1H), 5.34 (d, J=8.6Hz, 2H), 
3.84 (s, 3H). MS; 319.36 (cafe) 320.2 
(MH+) (found) 


21 


31jj 


117ii 




W4-amino- 
4'- 

hydroxybiphe 
n-3-yiM- 
methoxybenz 
amide 


X H NMR: (DMSO) 8 (ppm): 9.59 [s, 1H), 
9.32 (s, 1H), 7.97 (d, J=9.0 Hz, 2H), 
7.37 (d, J=2.2 Hz, 1H), 7.33 (d, J=8.8 
Hz, 2H), 7.19 (dd, J=8.2,2.2Hz, 1H), 
7.03 (d, J=9.0 Hz, 2H), 6.80 (d, J=8.4 
Hz, 1H), 6.76 (d, J=8.6 Hz, 2H), 4.92 (s, 
2H), 3.83 (s, 3H). MS: 334.37 (calc) 
335.1 (MH+) (found) 


21 


31kk 


117jj 




N44-amino- 
4'- 

methoxybiph 
en-3-ylW- 
methoxybenz 
amide 


l H NMR: (DMSO) 6 (ppm): 9.60 Is, 1H), 
7.97 (d, J=8.8 Hz, 2H), 7.46 (d, J-8.8 
Hz, 2H), 7.41 (d, J=2.3 Hz, 1H), 7.23 
(dd, J=8.2, 2.1 Hz, 1H), 7.03 (d, J=9.1 
Hz, 2H), 6.94 (d, J=8.8 Hz, 2H), 6.82 (d, 
J=8.5 Hz, 1H), 4.97 (s, 2H), 3.83 (s, 3H), 
3.76 (s, 3H). MS: 348.40 (calc) 349.2 
(MH+) (found) 


21 


3111 


11711 




N-(2-amino-5- 
(2- 

methylbenzol 

d}thiazol-5- 

yDphenylW- 

methoxybenz 

amide 


'H NMR: (DMSO) 5 (ppm): 9.63 (s, 1H), 
8.02-7.97 (m, 4H), 7.60-7.57 (m, 2H), 
7.40 (dd, J=8.2, 2.1 Hz, 1H), 7.04 (d, 
J=8.8 Hz, 2H), 6.87 (d, J=8.5 Hz, 1H), 
5.1 1 (s, 2H), 3.84 (s, 3H), 2.80 (s, 3H). 
MS: 389.47 (calc) 390.2 (Mrl+) (found) 


21 


31m 
m 


117m 
m 


^ Q XJ KJ OH 


AH4«amino- 
3M2- 

hydroxyethyl) 

biphen-3-yI)^ 

4- 

methoxybenz 
amide 


'H NMR: (DMSO) 8 (ppm): 9.61 (s, 1H), 
7.98 (d, J=8.8 Hz, 2H), 7.47 (d, J=2.0 
Hz, 1H), 7.38-7.34 (m, 2H), 7.30-7.25 
(m, 2H), 7.07 (d, J=7.4 Hz, 2H), 7.04 (d, 
J=9.0 Hz, 1H), 6.84 (d, J=8.2 Hz, 1H), 
5.04 (s, 2H), 4.64 (t, J=5.3 Hz, 1H), 3.84 
(s, 3H), 3.63 (quad, J=7.0 Hz, 2H), 2.76 
(t, J=7.0 Hz, 2H). MS: 362.43 (calc) 
363.3 (MH+) (found) 


21 


31nn 


117nn 


^0 N 


W2-amino-5- 

(pyrimidin-5- 

yDphenylW- 

methoxybenz 

amide 


l H NMR (DMSO) 6 (ppm): 9.64 (s, 1H), 
9.02 (s, 1H), 9.00 (s, 2H), 7.98 (d, J=8.6 
Hz, 2H), 7.61 (d, J=1.6 Hz, 1H), 7.46 
(dd, J=8.4, 1.8 Hz, 1H), 7.04 (d, J=8.6 
Hz, 2H), 6.90 (d, J=8.2 Hz. 1H), 5.30 (s, 
2H), 3.84 (s, 3H). MS: 320.35 (calc) 
321.2 (MH+) (found) 


21 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


31oo 


117oo 


(| T H 1 i/~8~ NH » 


N-[2-Amino-5- 

5-sulfamoyl- 

thiophen-2- 

yl)-phenylM- 

methoxv- 

benzamide 


l H NMR (DMSO) 6 (ppm): 9.58 (s, 1H), 
7.97 (d, J=8.4 Hz, 2H), 7.61 ($, 2H), 
7.51 (d, J=1.2 Hz, 1H), 7.43 (dd, J=3.9, 
1.0 Hz, 1H),7.32 (dd, J=8.4, 1.4 Hz, 
1H), 7.23 (d, J=3.9 Hz, 1H), 7.04 (d, 
J=8.2 Hz, 2H), 6.81 (d, J=8.2Hz, 1H), 
5.35 (s, 2H), 3.84 (s, 3H). MS: 403,47 
(calc) 404.2 (MH+) (found) 


21 


31pp 


117pp 


1 J h M l 


l\H2-amino-5- 
(2,4- 

dimethoxypy 

rimidin-5- 

yDphenyD-4- 

mpthr>xvbpn7 

amide 


*H NMR (DMSO) 5 (ppm): 9.60 (s, 1H), 
8.24 (S,1H), 7.96 (d, J=8.2 Hz, 2H), 
7.31 (s, 1H), 7.13 (d, J=9.4 Hz, 1H), 
7.03 (d f J=8.2 Hz, 2H), 6.81 (d, J=7.9 
Hz, 1H), 5.06 (s, 2H), 3.92 (s, 3H), 3.91 
(s 3H) 3 83 (s 3H) MS- 380 40 (calc) 
381.4 (MH+) (found) 


21 


31qq 


117qq 




l\K4-amino- 
4'- 

suifamoylbip 

hen-3-ylW- 

methoxybenz 

a mi Hp 

Ctl M1UC 


'H NMR (DMSO) 8 (ppm): 9.64 (s, 
1H), 8.01 (d, J=9.0 Hz, 2H), 7.82 (d, 
J=8.6 Hz. 2H), 7.76 (d, J=8.8 Hz, 2H), 
7.60 (d, J=2.2 Hz, 1H), 7.43 (dd, J=8.6, 
6.3 Hz, 1H), 7.33 (s, 2H), 7.07 (d, J=9.0 
Hz, 2H), 6.89 (d, J=8.2 Hz, 1H), 5.27 (s, 
?HJ ^ 8fi k MS- 397 4S (ralr) 
398.4 (found) 


21 


31rr 


117rr 


S0 2 NH 2 


W2-amino-5- 

(542-methyl- 

2-sutfamoyl- 

propyDthioph 

en-2- 

yl)phenyl>4- 
methoxybenz 


l H NMR (DMSO) 5 (ppm): 9.58 Is, 1H), 
7.97 (d. J=8.8 Hz, 2H), 7.66 (s, 1H). 
7.49 (d,J=2.3 Hz, 1H). 7.44 (d, J=3.9 
Hz. 1H), 7.32 (dd, J=8.2, 2.2 Hz, 1H), 
7.22 (d, J=3.9 Hz, 1H). 7.03 (d, J=9.0 
Hz. 2H), 6.80 (d. J=8.2 Hz, 1H), 5.36 (s, 
2H), 3.83 (s, 3H), 1.99 (s, 2H), 1.17 (s. 
fiH) MS- 4SQ 59 (ralrl 460 4 (found) 


21 


31ss 


117ss 


SOjNHj 


W4-amint> 
3'- 

sulfamoylbip 
hen-3-ylM- 
methoxybenz 
amide 


'H NMR (DMSO) 6 (ppm): 9.62 (s. 1H), 
7.99 (s, 1H), 7.98 (d, J=8.8 Hz, 2H), 
7.77 (d, J=8.6 Hz, 1H). 7.64 (d, J=7.8 
Hz, 1H), 7.55 (t, J=7.8 Hz, 1H), 7.54 (d. 
J=2.5 Hz, 1H). 7.36 (dd, J=8.2, 2.0 Hz, 
1H), 7.35 (s, 2H), 7.03 (d. J=8.8 Hz. 2H), 
6.87 (d, J=8.4 Hz, 1H), 5.20 (s, 2H), 
3.83 (s, 3H). MS: 397.45 (calc) 398.3 
(found) 


21 


31tt 


117tt 




l\K2-amino-5- 

(Wisoxazoi- 

3-yl)thiophen- 

2-yDphenyi)- 

4- 

methoxybenz 
[amide 


*H NMR (Acetone-d6) d(ppm): 7.89 
(d, J=8.8 Hz, 2H), 7.77 (d, J=4.1 Hz, 
1H). 7.61 (d. J=2.2 Hz. 1H), 7.31 (dd, 
J=8.4. 2.3 Hz, 1H), 7.26 (d, J=4.1 Hz, 
1H), 6.91 (d, J=9.0 Hz. 2H), 6.80 (d, 
J=8.4 Hz. 1H), 3.75 (s. 3H). MS: 391.45 
(calc) 392.3 (found) 
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Ctrl irttirp 


Nam© 


Characterization 


Sch 
erne 


31uu 


117uu 


^ XJ H 1 X 

O N r 


W2-amino-5- 

fluoropyridirv 

3-ylJphenyl)- 

4* 

methoxybenz 
amide 


L H NMR |Acetone-d6) d(ppm): 9.08 
lbs, 1H), 8.40 (d, J=2.2 Hz, 1H), 8.12 
ddd,J=8.4, 7.8, 2.7 Hz, 1H), 8.04 (d, 
J=8.6 Hz, 2H), 7.64 (t, J=2.3 Hz, 1H), 
7.36 (ss, J=8.2, 2.2 Hz, 1H), 7.10 (ddd, 
J=8.6, 2.5, 0.6 Hz, 1H), 7.06 {d, J=9.0 
Hz, 2H), 7.00 (d, J=8.2 Hz, 1H), 4.89 
(bs, 2H), 3.90 (s, 3H). MS: 337.35 (caic) 
338.1 (found) 


21 


31w 


117w 




N-(2-Amino-5- 
(5- 

carbamido- 

thiophen-2- 

yD-phenylM- 

methoxy- 

benzamide 


*H NMR (Acetone-d6) d{ppm):8.04 (d, 

J=9.0 Hz, 2H), 7.68 (t, J=2.2Hz, 1H), 
7.63 (d, J=3.9 Hz, 1H), 7.05 (d, J=9.0 
Hz, 2H), 6.92 (d, J=8.4 Hz, 1H), 3.90 (s, 
3H). MS: 367.43 (calc) 368.1 (found) 


21 


31ww 


117ww 




l\H2-amino-5- 
(Wl- 

hydroxyethyl) 

thiophen-2- 

yDphenylM- 

methoxybenz 

amide 


l H NMR: (DMSO) 8 (ppm): 9.58 (s, 1H), 
7.97 (d, J=8.8 Hz, 2H), 7.40 (d, J=2.2 
Hz, 1H), 7.22 (dd, J=8.2, 2.2 Hz, 1H), 
7.057.02 (m, 3H), 6.81 (dd, J=3.5, 0.8 
Hz, 1H), 6.77 (d, J=8.2 Hz, 1H), 5.48 (d, 
J=4.7 Hz, 1H), 5.09 (s, 2H), 4.88 (quint, 
J=5.3Hz, 1H), 3.83 (s, 3H), 1.42 (d, 
J=6.3 Hz, 3H). MS: 368.45 (calc) 369.1 
(MH+) (found) 


21 


31xx 


117xx 


S0 2 N(Me)j 


N-[2-Amino-5- 

(5-<N,N- 

dimethyDsulf 

amoyl- 

thiophen-2- 

yl)-phenyl>4- 

methoxy- 

benzamide 


*H NMR (DMSO) 8 (ppm): 9.56 (s, 1H), 
7.97 (d, J=8.8 Hz, 2H), 7.54 (d, J=2.2 
Hz, 1H), 7.52 (d f J=3.9 Hz, 1H), 7.38 (d, 
J-3.9 Hz, 1H), 7.37 (dd, J=8.4, 2.2 Hz, 
1H), 7.03 (d, J=9.0 Hz, 2H), 6.81 (d, 
J=8.4 Hz, 1H), 5.41 (s, 2H), 3.83 (s, 3H), 
2.67 (s, 6H). MS: 431.53 (calc) 432.2 
(found) 


21 


32 


122 




l\M2-amino-5- 

(thiopheiv2- 

ylthio)phenyl) 

-4-«3,4- 

dimethoxyph 

enylaminolm 

ethyDbenzam 

ide 


*H NMR: (DMSO) 8 (ppm): 9.57 (s, 1H), 
7.87 (d, J=8.4 Hz, 2H), 7.57 (dd, J=5.3, 
1.2 Hz, 1H), 7.44 (d, J=8.4 Hz, 2H), 7.27 
(d, J=2.0 Hz, 1H), 7.19 (dd, J=3.5, 1.2 
Hz, 1H), 7.05 (dd, J=8.2, 2.2 Hz, 1H), 
7.01 (dd, J=5.3, 3.5 Hz, 1H), 6.72 (d, 
J=8.2 Hz, 1H), 6.63 (d, J=8.6 Hz, 1H), 
6.30 (d, J=2.5 Hz, 1H), 5.97 (dd, J=8.4, 
2.5 Hz, 1H), 5.96 (d, J=6.5 Hz, 1H), 5.2C 
(s, 2H), 4.28 (d, J=6.3 Hz, 2H), 3.65 (s 
3H), 3.58 (s, 3H).MS: 491.63(ca!c 
492.5(found) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


33 


123 


^> 


iMt Gill Hi IV >/ 

(propylthio)p 

henyD-4- 

((3,4- 

dimethoxyph 
enyIamino)m 
ethyDbenzam 
ide 


l H NMR (DMS0-d6) d(ppm):9.57 (s, 

1H), 7.89 (d, J=8.2 Hz, 2H), 7.45 (d, 

j— o.v nt, cr\ff i % co \vj, j— v.*t rii, in/, 

7.01 Idd, J-8.4, 2.2 Hz, 1H), 6.71 (d, 
J=8.4 Hz, 1H), 6.63 (d, J=8.6 Hz, 1H), 
6.31 (d, J=2.3 Hz. 1H), 5.98 (dd, J=8.2, 
2.5 Hz, 1H), 5.97 (d, J=5.9 Hz, 1H), 5.04 
(s, 2H), 4.29 (d, J=5.9 Hz, 2H), 3.65 (s, 
3H), 3.58 (s, 3H), 2.71 (t, J=7.0 Hz, 2H), 
1.50 (sext, J=7.0 Hz, 2H), 0.93 (t, 
J=7.2Hz, 3H). LRMS: 451.59(calc) 
452 5(found) 


22 


34 


125 


o 


N-(2-amino-5- 
(2- 

phenylethyny 

UphenylH- 

({3,4- 

dimethoxyph 
enylamino)m 
ethyDbenzam 
ide 


l H NMR: (CD30D) d(ppm): 7.93 (d, 
J=8.4 Hz, 2H), 7.52 (d, J=8.2 Hz, 2H), 
7.44 (dd, J=8.2, 1.8 Hz, 2H). 7.35-7.29 
(m, 4H), 7.21 (dd, J=8.2, 2.0 Hz, 1H), 
6.85 (d, J=8.4 Hz, 1H), 6.71 (d, J=8.4 
Hz, 1H), 6.36 (d, J=2.7 Hz, 1H), 6.13 
(dd, J=8.4, 2.5 Hz, 1H), 4.39 (s, 2H), 
3.75 (s, 3H), 3.71 (s, 3H). MS: 
477.56(calc) 478.5(found) 


23 


34aa 


125aa 


H l**VS H 
N 


l\H2-amino-5- 

(2-(pyridin-3- 

yDethynyDph 

enylW-((3,4- 

dimethoxyph 

enylaminolm 

ethyDbenzam 

ide 


*H NMR: (DMSO) 8 (ppmj: 9.55 (s, 1H); 
o.oo iaa, J=u.y, i.i Hz, In); 8.49 (dd; 
J= 1.6. 4.8 Hz; 1H); 7.91 (d, J=8.2, 2H); 
7.87 (m, 1H); 7.46 (d, J=8.2, 2H); 7.40 
(dd; J=0.9, 4.8 Hz; 1H); 7.39 (m. 1H); 
7.17 (dd; J=2.0, 8.3 Hz; 1H); 6.76 (d, 
J=8.3, 1H); 6.64 (d, J=8.6, 1H); 6.31 (d, 
J=2.7, 1H); 5.98 (m, 2H); 5.51 (bs, 2H); 
4.30 (d. J=6.3, 2H); 3.66 (s, 3H); 3.58 
(s. 3H).MS: calc: 478.5; found: 478.5 
(M+H) 


23 


34-1 


127 




amino-5- 

styrylphenyl)- 

4-W3.4- 

dimethoxyph 

enylaminolm 

ethyDbenzam 

ide 


'H NMR: (Acetone-d6) d(ppm): 9.07 
(s, 1H), 8.01 (d, J=8.2 Hz. 2H). 7.55 (d, 

J—o.c r\L, cnt, f.DD-/.Dc \n), on), l.od. 

(t, J=7.4 Hz. 2H), 7.28 (dd, J=8.2, 2.2 
Hz, 1H), 7.19 (t, J=7.2 Hz, 1H), 7.13 (d, 
J=16.4 Hz, 1H), 7.0 (d, J=16.2 Hz, 1H), 
6.89 (d, J=8.2 Hz, 1H). 6.70 (d. J=8.4 
Hz, 1H). 6.41 (d. J=2.7 Hz, 1H), 6.12 
(dd. J=8.6, 2.7 Hz, 1H), 5.33 (bs, 1H), 
4.85 (bs, 2H), 4.43 (s, 2H), 3.72 (s, 3H), 
3.67 (s, 3H). MS: 479.58(calc) 480.5 
(found) 


24 


35 


128 




W2-amino-5- 

phenethylphe 

nylM-«3,4- 

dimethoxyph 

enylaminolm 

ethyDbenzam 

ide 


l H NMR (Acetone-d6) d(DDm)- 9 07 (s 

1H), 7.99 (d, J=8.2 Hz. 2H). 7.53 (d, 
J=8.6 Hz. 2H), 7.27-7.22 (m, 5H), 7.19- 
7.14 (m, 1H), 6.87 (dd, J=8.0, 2.0 Hz, 
1H), 6.79 (d, J=8.0 Hz, 1H), 6.70 (d, 
J=8.4 Hz, 1H), 6.40 (d. J=2.8 Hz, 1H), 
6.11 (dd, J=8.4. 2.5 Hz. 1H). 5.33 (bs, 
1H), 4.51 (bs. 2H). 4.42 (s. 2H), 3.72 (s. 
3H), 3.67 (s. 3H). MS: 481.59(calc) 
482.2(found) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


36 


129 




N-(2-amino-5- 
phenethylphe 
nylH- 

methylbenza 
mide 


'H NMR (Acetone-d6) d(ppm): 9.03 
(bs, 1H), 7.94 (d, J=8.0 Hz, 2H), 7.33 (d, 
J=7.8 Hz, 2H), 7.28-7.23 (m, 5H), 7.18- 
7.13 (m, 1H), 6.87 (dd, J=8.0, 2.0 Hz, 
1H). 6.79 (d, J=8.2 Hz, 1H), 4.48 (bs, 
2H), 2.90-2.86 (m, 2H), 2.83-2.78 |m, 
2H), 2.42 (s, 3H). MS: LRMS: 
330.43(calc)331.1(found) 


24 


37 


131 




N-{2-amino-5- 
(thiophen-2- 
yDphenylH- 
«6tf- 

(dimethylami 

no)ethoxy)-5- 

fluoro-lH- 

benzo[d]imid 

azol-2- 

ylthio)methyl) 
benzamide 


l H NMR (Acetone-d6) d(ppm): 9.16 
(bs, 1H), 7.97 (d, J=8.4 Hz, 2H|, 7.62 (d, 
J=2.9 Hz, 1H), 7.61 (d, J=8.4 Hz, 2H), 
7.32 (dd. J=8.2, 2.2 Hz, 1H), 7.28 (bs, 
0.5 H), 7.27 (dd,J=5.1, 1.0 Hz, 1H). 
7.26 (bs, 0.5 H), 7.22 (dd, J=3.5, 1.0 
Hz, 1H), 7.21 (bs, 1H), 7.03 (dd, J=5.1, 
3.5 Hz, 1H), 6.89 (d, J=8.2 Hz, 1H), 4.87 
(bs, 2H), 4.65 (s, 2H), 4.16 (t, J=5.7 Hz, 
2H). 2.73 (t, J=5.9 Hz, 2H), 2.30 (s, 
6H). MS: 561.70 (calc) 562.3 (found) 


25 


38 


134 


H * 


4-acetamido- 

N-(2-amino-5- 

(4,4,5,5- 

tetramethyl- 

1,3.2- 

dioxaborolan 
-2- 

yllphenyDben 
zamide 


*H NMR (Acetone-d6) d(ppm): 9.42 
(bs. 1H), 9.03 (bs, 1H), 8.03 (d, J=8.8 
Hz, 2H), 7.77 (d, J=8.8 Hz, 2H), 7.60 (d, 
J-1.6 Hz, 1H), 7.39(dd, J=8.0. 1.6 Hz, 
1H), 6.84 (d, J=7.8 Hz, 1H), 5.01 (bs, 
2H), 2.13 (s, 3H). 1.31 (s, 12H). MS: 
(calc.) 395.3(calc) 396.1(found) 


26 


39 


136 




W2-amino-5- 
(thiophene-2- 
carbonyDphe 
nylM- 

methoxybenz 
amide 


l H NMR: (DMSO) 6 (ppm): 9.61 (s, 1H), 
8.02 (d, J=6.3 Hz, 1H), 8.01 (d, J=8.6 
Hz, 2H), 7.83 (d, J=2.0 Hz, 1H), 7.75 (d, 
J=3.2 Hz, 1H), 7.63 (dd. J=8.4. 2.0 Hz, 
1H). 7.29 (dd. J=4.9, 3.2 Hz, 1H), 7.08 
(d, J=8.8 Hz, 2H), 6.87 (d, J=8.6 Hz. 
1H), 6.01 (s, 2H), 3.88 (s, 3H). MS: 
352.41(calc) 353.1(found) 


27 


40 


140 


H 


AH2-amino-5- 

thiophen-2- 

ylphenylM- 

(2-W.N- 

dimethylamin 

olacetamido) 

benzamide 


»H NMR: (DMSO) 8 (ppm): (CD30D) 
dlppm): 7.99 (d, J=8.8 Hz, 2H), 7.77 (d, 
J=8.8 Hz. 2H), 7.48 (d. J=2.2 Hz, 1H), 
7.35 (dd. J=8.2. 2.2 Hz. 1H), 7.22 (dd. 
J=5.1. 1.2 Hz, 1H). 7.20 (td, J=3.5. 1.2 
Hz, 1H), 7.01 (dd. J-5.1, 3.7 Hz, 1H), 
6.90 (d. J=8.6 Hz, 1H), 3.24 (s. 2H). 
2.43 (s, 6H). MS: 394.5 (calc) 
395.1(found) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


41a 


143a 


0 

o 


Pyridin-3- 

flmethyl 4- 

(2-amino-5- 

thiophen-2- 

yDphenyllcar 

aamoyDbenz 

ylcarbamate 


l H NMR (DMSO) 8 (ppm): 9.69 (bs, 
1H). 8.58 (s, 1H), 8.53-8.51 (m, 1H), 
7.98-7.96 (m, 1H), 7.94 (d, J=7.8 Hz, 
2H), 7.78-7.76 (m, 1H), 7.46 (s. 1H), 
7.40-7.38 (m, 1H), 7.37 (d, J=8.4 Hz, 
2H), 7.29 {d, J=8.8 Hz, 1H), 7.24-7.23 
(m, 1H), 7.05-7.03 (m, 1H), 6.80 (d, 
J=8.4Hz, 1H), 5.15 (bs, 2H), 5.10 (s. 
2H), 4.29 (d, J=6.1 Hz. 2H). MS: 458.54 
(calc) 459.2 (found) 


29 


41b 


143b 




N-(2-amino-5- 
(thiophen-2- 
yUphenylM- 
luorobenza 
mide 


'H NMR (DMSO) S (ppm): 9.73 (s, 1H), 
8.06 (dd, J=8.6, 5.5 Hz, 2H), 7.43 (d, 
J=1.8 Hz, 1H), 7.35 (d, J=8.8 Hz, 2H), 
7.33 (dd, J=6.3, 5.1 Hz, 2H), 7.22 (dd, 
J=3.7, 1.2 Hz, 1H), 7.03 (dd, J=5.1, 3.5 
Hz, 1H), 6.78 (d, J=8.2 Hz, 1H), 5.17 (s, 
2H). MS: 312.36 (calc) 313.1 (found) 


29 


41c 


143c 


XT » T> 


N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

(trifluoromet 

hylthio)benza 

mide 


>H NMR (DMSO) S (ppm): 8.09 (d. 
J=8.6 Hz, 2H), 7.84 (d, J=8.2 Hz, 2H), 
7.58 (d, J=2.2 Hz, 1H), 7.36 (dd, J=8.2, 
2.2Hz,lH), 7.23 (dd, J=5.1,3.9 Hz, 
1H), 7.21 (dd, J=3.7, 1.2 Hz, 1H). 7.01 
(dd, 5.1, 3.7 Hz, 1H), 6.90 (d, J=8.4 Hz, 
1H). MS: 394.44 (calc) 395.1 (found) 


29 


41d 


143d 


F 


M-<2-amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

chloro-4- 

fluorobenza 

mide 


l H NMR (Acetone-d6) d(ppm): 8.22 
(d, J=7.2 Hz, 1H), 8.08 (bs, 2H), 7.61 (s, 
1H), 7.48 (t, J=8.8 Hz, 1H), 7.35 (dd, 
J=8.6, 2.0 Hz, 1H), 7.29 (d, J=5.1 Hz, 
1H), 7.23 (d, J=3.7 Hz, 2H), 7.04 (dd, 
J=7.5, 4.3 Hz, 1H), 6.91 (d, J=8.2 Hz, 
1H), 4.88 (bs, 1H). MS: 346.86 (calc) 
347.1 (found) 


29 


41aa 


143aa 




N-<2-amino-5- 

(thiophei>2- 

yDphenylM- 

(trifluoromet 

hoxy)benzam 

ide 


'H NMR: (DMSO) 8 (ppm): 9.79 (s, 1H), 
8.10 (d, J=8.8 Hz, 2H), 7.50 (d, J=8.4 
Hz, 2H). 7.43 (bs, 1H), 7.32 (d, J=5.2 
Hz, 1H), 7.28 (dd, J=8.4, 2.0 Hz 1H), 
7.22 (bd, J=3.6 Hz, 1H), 7.02(dd, J= 
3.6, 5.2Hz, 1H), 6.78 (d, J=8.4 Hz, 
1H). MS: (calc.) 378; (obt.) 379 (MH) + . 


29 


41bb 


143bb 




N(2-amino-5- 

(thiophen-2- 

yllphenylM- 

chloro-3- 

fluorobenza 

mide 


'H NMR (DMSO) 8 (ppm): 9.82 (s, 
1H), 8.01 (d, J=10.4 Hz. 1H), 7.85 (d, 
J=7.2 Hz, 1H), 7.75 (t, J=7.6 Hz, 
1H),7.41 (d, J=2.2 Hz, 1H), 7.33 (d. 
J=5.1 Hz, 1H), 7.28 (dd. J= 8.4, 1.8 Hz, 
1H), 7.22 (d, J=3.5 Hz, 1H), 7.02 (dd, 
J=4.9, 3.5 Hz, 1H), 6.78 (d, J=8.4 Hz, 
1H), 5.23 (s, 2H). MS: 346.86 (calc) 
347.1/349.1 (found) 


29 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


41cc 


143cc 


H 2 N 

N— ^ O V-s 


N-(2-amino-5- 
(thiophen-2- 
yDphenyDnic 
otinamide 


l H NMR: (DMSO) 5 {ppm): 9.87 (s, 1H), 
9.14 (d, J = 1.8, Hz, 1H), 8.73 [dd, J = 
4.9, 1.8 Hz, 1H), 8.32 (dt, J = 8.0, 2.0 
Hz, 1H), 7.54 (dd, J = 7.8, 5.3 Hz, 1H), 
7.46 (d, J = 2.2 Hz, 1H), 7.34 (dd, J = 
5.1,, 1.2 Hz, 1H), 7.29 (dd, J = 8.4, 2.3 
Hz, 1H), 723 (dd, J = 3.5, 1.0 Hz, 1H), 
7.03 (dd, J = 5.1, 3.7 Hz, 1H), 6.79 (d, 
J - 8 4 Hz 1H) 5 24 fsta ?H) MS* (calc ) 
295.1; (obt.) 296.3 (MH)\ 


29 


41dd 


143dd 


H 2 N 


N-(2-amino-5- 
tthiophen-2- 
yl)phenyl)iso 
nicotinamide 


l H NMR: (DMSO) 8 (ppm): 9.95 (s, 1H), 
7.76 (d, J = 6.1, Hz, 2H), 7.90 (d, J = 

6.1 Hz, 1H), 7.44 (d, J = 2.2 Hz, 1H), 
7.34 (dd, J = 5.1, 1.2 Hz, 1H), 7.30 (dd, 
J = 8.4, 2.3 Hz, 1H), 7.23 (dd, J = 3.7, 

1.2 Hz, 1H), 7.03 (dd, J = 5.1, 3.7 Hz, 
1H) 6 79 (d J = 8 4 Hz 1H) 5 24 (sb 
2H). MS: (calc.) 295.1; (obt.) 296.3 
(MH)\ 


29 


41ee 


143ee 


O 

F 


W2-amino-5- 

(thiopher>2- 

yUphenyl)- 

2,3,5,6- 

tetrafluoro-4- 

methylbenza 

mide 


l H NMR: (DMSO) 5 (ppm): 10.18 (s, 
1H), 7.60 (d. J=2.4 Hz, 1H), 7.36 (dd, 
J=1.2, 5.2 Hz, 1H), 7.30 (dd, J=2.4, 8.0 
Hz, 1H), 7.23 (dd, J=1.2, 3.2 Hz, 1H). 
7.04 (dd, J=3.6, 5.2Hz, 1H), 6.81 (d, 
J=8.0 Hz, 1H), 5.15 (bs, 2H), 2.32 (s, 
MS- (ralr ) 380 36- <nht 1 381 9 

(MHr. 


29 


42 


146 




(EW2- 

amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

(4-(4- 

mpthvlnhpnvl 

sulfonamido) 
phenyllacryla 
mide 


l H NMR (Acetone-d6) d(ppm):9.20 

(bs, 1H), 8.84 (bs, 1H), 7.72 (d, J=8.0 
Hz, 3H), 7.58 (d, J=15.7 Hz, 1H). 7.54 
(d, J=8.4 Hz. 2H), 7.34 (d, J=8.6 Hz, 
2H), 7.29-7.27 (m, 4H), 7.22 (d, J=3.5 
Hz 1H) 7 04(t J=4 9Hz 1H) 6 88(d 
J=8.4 Hz, 1H), 6.86 (d, J=15.3 Hz, 1H), 
4.84 (bs. 2H). 2.38 (s, 3H). MS: 489.62 
(calc) 490.1 (found) 


30 


43 


153 


NH 2 


W2-amino-5- 
(2- 

aminothiazol- 

4-yDphenyl)- 

4- 

methoxybenz 
amide 


l H NMR: (DMSO) 5 (ppm): 9.55 (s, 1H), 
7.96 (d. J=9.0 Hz. 2H), 7.60 (d, J=2.2 
Hz, 1H), 7.39 (d, J=8.2, 2.0 Hz, 1H), 
7.02 (d. J=9.0 Hz, 2H), 6.90 (s, 2H), 
6.73 (d. J=8.4 Hz, 1H), 6.63 (s, 1H), 
4.98 (s. 2H), 3.83 (s, 3H). MS: 
340.4(calc) 341.2 (found) 


31 


44 


157 


^CT^ N NH 2 


AH2-amino-5- 

aminopyridirv 

3-yllphenyD- 

4- 

methoxybenz 
amide 


l H NMR (Acetone-d6) d(ppm): 8.94 
(bs. 1H), 8.03 (d, J= 1.8 Hz. 1H), 7.88 (d, 
J=8.8 Hz, 1H). 7.47 (dd, J=8.9, 2.5 Hz, 
1H). 7.36 (d, J=2.3 Hz, 1H), 7.07 (dd. 
J=8.2, 2.3 Hz, 1H), 6.89 (d, J=8.8 Hz, 
2H), 6.77 (d, J=8.2 Hz, 1H). 6.45 (dd, 
J=8.4, 0.6 Hz. 1H), 5.29 (bs. 2H). 3.74 
(s, 3H). MS: 334.38 (calc) 335.1 (found) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


44a 


157a 


II J H 1 




W4.4- 

diamino-3'- 

fluoro- 

biphenyl-3-yD- 

4-methoxy- 

benzamide 


l H NMR (CD30D) d(ppm): 7.97 (d, 
J=8.6 Hz, 2H), 7.37 {d, J* 1.6 Hz, 1H), 
7.28 (dd, J=8.4, 2.2 Hz, 1H), 7.20-7.13 
(m, 2H), 7.03 (d, J=8.6 Hz, 2H), 6.94 (d. 
J=8.2 Hz, 1H), 6.85 (t, J=9.0 Hz, 1H), 
3.88 (s,3H). MS: 351.38 (calc) 352.3 

(Ml-U\ lirutr\ri\ 
liVin+J uuunu/ 


32 


45 


160 




1 

V 

OH 


W4-amino- 
3'- 

hydroxybiphe 
n-3-ylW- 
methoxybenz 
amide 


'H NMR (DMSO) S (ppm): 9.58 (s. 1H), 
9.35 (s, 1H). 7.97 (d, J=8.4 Hz, 2H), 
7.43 (s, 1H), 7.23 (dd,J=8.2, 1.4 Hz, 
1H), 7.16 (t, J=7.6 Hz, 1H). 7.04 (d, 
J=8.4 Hz, 2H), 6.95 (d, J=7.6 Hz, 1H), 
6.91 (s, 1H), 6.82 (d, J=8.4 Hz, 1H), 

O.Oc, lul, J—O.U, X.KJ nz, In/, o.uo is, 

2H), 3.84 (s, 3H). MS: 334.37 (calc) 
335.2 (MH+) (found) CHECK NMR 


33 


45aa 


160aa 


H 2 N 

/=\ HN — 

Me °-\>H 0 


K7 


N-(2-amino-5- 
(3- 

hydroxyphen 
yDphenyD-4- 
methoxybenz 
amide 


*H NMR: (DMSO) 6 (ppm): 9.59 (s, 1H), 
9.31 (s, 1H), 7.96 (d, J=8.8 Hz. 2H), 
7.36 (d, J=2.0 Hz, 1H), 7.18 (td, J=8.4, 
2.0 Hz, 2H), 7.06-7.02 (m, 3H), 6.87 (dd, 
J=7.8, 0.8 Hz, 1H), 6.82-6.77 (m, 2H), 
4.92 (s, 2H), 3.83 (s, 3H). MS: 334.37 
(calc) 335.1 (MH+) (found) CHECK NMR 


33 


46 


164 


H 2 N 


Kl t A //I 

NH4-{{2- 

amino-5- 

(thiophen-2- 

yl)phenyl)car 

bamoyDphen 

ylM~ 

methylpipera 
zine-1- 

carboxamide 


l H NMR: (DMSO) 5 (ppm): 400 MHz, 
(DMSO) d (ppm): 9.57 (s, 1H), 8.80 (s, 
1H), 7.89 (d, J = 8.8 Hz, 2H), 7.59 (d, J 
= 8.8 Hz, 2H), 7.44 (d, J = 2.2 Hz, 1H), 
7.34 (dd, J = 5.1, 1.0 Hz, 1H), 7.27 (dd, 
J = 8.2, 2.2 Hz, 1H), 7.23 (dd, J = 3.5, 
1.2 Hz, 1H1.7.03 (dd, J = 5.1, 3.5 Hz, 
1H), 6.79 (d, J = 8.4 Hz, 1H), 5.12 (sb, 
2H), 3.46 (t, J = 4.8 Hz. 4H), 2.33 (t, J = 
4.9 Hz, 4H). MS: (calc.) 435.2; (obt.) 

A Id A /MUV+ 

HOD. *\ [Win) . 


34 


46aa 


164aa 


o 


V 


NW(2- 

amino-5- 

(thiophen-2- 

yDphenyDcar 

bamoyDphen 

yljmorpholine 

4- 

carboxamide 


l H NMR: (DMSO) 8 (ppm): 9.57 
(1H.S). 8.81 (lH,s), 7.90 (2H,d,8.8 Hz), 
7.60 (2H.d,9.0 Hz), 7.45 (lH,d,2.2 Hz), 
7.34 (lH,dd,3.9 and 1.2 Hz), 7.27 
(lH,dd,6.1 and 2.2 Hz). 7.22(lH.dd.2.3 
and 1.2 Hz), 7.03 (lH,m), 6.78 (lH,d,8.2 
Hz), 5.12 (2H,s), 3.62 (4H,t,4.5 Hz), 3.45 
(4H,t,5.1 HzlMS: 422.14 (calc), 423.3 
(obs). 


34 


46bb 


164bb 


c 


> rTi 

H NH 2 


H4-«2- 

amino-5- 

(thiophen-2- 

yl)phenyl)car 

bamoyDphen 

yD-SM2- 

(dimethylami 

nolethyOurea 


l H NMR: (DMSO) S (ppm): 9.54 
un,sj, y.iuun,s/, lo.o/ i£n,sjcomes 
from formic salt), 7.87 (2H,d,8.6), 7.49 
(2H,d,8.8 Hz). 7.44 (lH,d,2.2 Hz). 7.34 
(lH,dd,3.9 and 1.2 Hz). 7.27 (lH.dd.6.1 
and 2.2 Hz), 7.23 (lH,dd,2.5 and 1.0), 
7.03 (lH.dd, 3.5 and 1.6). 6.79 
(lH,d,8.2 Hz). 6.36 to 6.34 (lH,m), 5.11 
(2H.s), 3.2 to 3.1 (2H,m), 2.33 (2H,s), 
2.18 (6H,s) MS: 423.2 (calc), 424.2 
(obs). 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


46cc 


164cc 


i 0 


T 


(dirnethylami 

no)ethyl 4- 

((2-amino-5- 

(thiophen-2- 

yllphenyllcar 

bamoyllphen 

ylcarbamate 


l H NMR: (DMSO) 6 (ppm): 9.99 
(lH.s), 9.59 llH.s), [8.28 (lH.s) comes 
from formic acid salt], 7.92 (2H,d,8.8), 
7.57 (2H,d,9.0 Hz), 7.44 UH,d,2.0 Hz), 
7.34 (lH,dd,3.7 and 1.2 Hz), 7.27 
(lH.dd.6.1 and 2.2 Hz), 7.23 (lH,dd,2.3 


34 








H 


and 1.2), 7.03 (lH.dd, 3.3 and 1.8), 6.79 
(lH,d,8.6 Hz), 4.18 (2H,t,5.7 Hz), 2.20 
(6H,s) MS: 424.2 (calc), 425.2 (obs). 




46dd 


164dd 


.A. 




3+4«2- 

amino-5- 

(thiophen-2- 

yDphenyDcar 

bamoyDphen 

yD-l.l- 
dimethylurea 


'H NMR: (DMSO) 6 (ppm): 9.56 (s, 1H); 
8.56 (s, 1H); 7.88 (d, J=8.8 Hz; 2H); 
7.60 (d; J=8.8 Hz; 2H); 7.44 (d; J=2.2 
Hz; 1H); 7.34 (dd; J=1.2, 5.1 Hz; 1H); 
7.27 (dd; J=2.2, 8.4 Hz; 1H); 7.22 (dd; 
J=1.2, 3.5 Hz; 1H); 7.03 (dd; J=3.5, 5.1 
Hz; 1H); 6.79 (d, J=8.4 Hz; 1H); 5.12 
(bs, 2H); 2.95 (s, 6H).MS: calc: 380.4; 
found: 381.2 (M+H) 


34 


47 


168 


<X 


^ H NH 2 


N-(2-amino-5- 

(thiophen-2- 

yDphenylH- 

methyl-lH- 

indole-6- 

carboxamide 


'H NMR: (DMSO) S (ppm): 9.72 (s, 
1H). 8.19 (s. 1H), 7.67 (abq, J= 29.4, 
7.6 Hz, 2H), 7.52 (d, J= 7.6 Hz, 2H), 
7.36 (s, 1H), 7.31 (d, J= 6.5 Hz, 1H), 
7.26 (s, 1H), 7.06 (s, 1H), 6.83 (d, J= 
8.0 Hz, 1H), 6.52 (s, 1H), 5.16 (s, 2H), 
3.90 (s, 3H). MS: 347.1 (calc), 348.1 
(obs). 


35 


48 


172 






N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

(lH-tetrazol- 

5- 

yDbenzamide 


'H NMR: (DMSO) 6 (ppm): 9.71 (s, 1H), 
8.07 (d, J= 8.2 Hz, 2H), 8.00 (d, J= 8.2 
Hz, 2H), 7.48 (s, 1H), 7.34 (d, J= 5.1 Hz, 
1H), 7.28 (dd, J= 8.2. 2.0 Hz, 1H), 7.24 
(d. J= 3.5 Hz, 1H), 7.03 (t, J= 3.7 Hz, 
1H), 6.79 (d, J= 8.4 Hz, 1H), 5.17 (s, 
2H). MS: 362.09 (calc), 363.1 (obs). 


36 


49 


173 


NC^ 


O 


N-(2-amino-5- 

(thiophen-2- 

yDphenylM- 

cyanobenza 

mide 


l H NMR: (DMSO) 6 (ppm): 9.92 (s, 
1H), 8.14 (d, J= 8.4 Hz, 2H), 8.00 (d, J= 
8.4 Hz, 2H), 7.44 (d, J= 2.0 Hz, 1H), 
7.34 (dd, J= 5.1, 0.98 Hz, 1H), 7.30 (dd, 
J= 8.2, 2.2 Hz, 1H), 7.23 (d, J= 3.5 Hz, 
1H). 7.03 (dd, J- 5.1. 3.5 Hz, 1H), 6.79 
(d. J= 8.4 Hz, 1H), 5.24 (s. 2H). MS: 
319.08 (calc), 320.1 (obs). 


36 


50 


174 


V-NH 




N-(2-amino-5- 

(thiopherv2- 

yDphenylH- 

(4,5-dihydro- 

lH-imidazol- 

2- 

yDbenzamide 


»H NMR: (DMSO) 8 (ppm): 9.78 (s, 
1H), 8.02 (d, J= 8.0 Hz, 2H), 7.92 (d, J= 
8.0 Hz, 2H), 7.45 (s, 1H), 7.33 (d, J= 5.1 
Hz, 1H), 7.28 (d, J= 8.2 Hz, 1H), 7.22 (d, 
J= 3.3 Hz, 1H), 7.03 (t. J= 3.9 Hz, 1H), 
6.79 (d, J= 8.2 Hz, 1H), 5.18 (s, 2H), 
3.63 (s, 4H). MS: 362.12 (calc), 363.1 
(obs). 
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Ex 



51 



51aa 



51bb 



51cc 



51dd 



Cpd 



181 



181aa 



181bb 



181cc 



181dd 



Structure 



MeO. 




Name 



0 2 N 





N-i2-amino-5 
(thiophen-2- 
yl)phenyl}-3- 
methoxybenz 
amide 



N-(2-amino-5- 

(thlophen-2- 

yl)phenyl)-4- 

nitrobenzami 

de 



l\W2-amino-5- 
(thiophen-2- 
yl)phenyl)-3- 
nitrobenzami 





f\K2-amino-5- 




(thiophen-2- 




yl)phenyl)-3- 




cyanobenza 


NH 2 


mide 



Br 




W2-amino-5- 

(thiophen-2- 

yl)phenyl}-3- 

bromobenza 

mide 



Characterization 



*H NMR: (DMSO) 5 (ppm): 9.96 (lH,s), 
7.59 -7.52 (3H,m), 7.46 -7.41 (3H,m). 
7.39 (lH,d,2.2 Hz), 7.33 UH.dd.2.5 and 
1.0 Hz), 7.16 (lH.dd.5.7 and 1.8 Hz), 
6.98 (lH,d,8.4 Hz), 3.84 (3H,s) MS: 
324.1 (calc), 325.1 (obs). 



H NMR: (DMSO) 6 (ppm): 10.05 {s, 
1H), 8.35 (d, J= 8.6 Hz, 2H), 8.22 (d, J= 
8.6 Hz, 2H), 7.46 (s, 1H), 7.36 (d, J= 4.1 
Hz, 1H), 7.33 (d, J= 8.2 Hz. 1H), 7.25 (d, 
J- 2.5 Hz, 1H), 7.04 (t,J= 3.5 Hz. 1H), 
6.83 (d, J= 8.4 Hz, 1H), (missing NH 2 ). 
MS: 339.07 (calc). 340.1 (obs). 



H NMR: (DMSO) 5 (ppm): 

10.14(lH,s), 8.82 (lH,s), 8.43 (2H,d.6.3 
Hz), 7.82 (lH,t,7.8 Hz). 7.46 (lH,d,2.0 
Hz). 7.37 - 7.33 (2H,m). 7.27 (lH,d,3.3), 
7.05 (lH,dd,3.5 and 1.4 Hz), 6.85 
(lH.d,8.4 Hz) MS: 339.1 (calc) 340.1 
(obs). 



'H NMR: (DMSO) 8 (ppm): 9.97 (lH.s), 
8.45 (lH.s). 8.27 (lH,d.8.0 Hz). 8.05 
(lH.d,7.8 Hz), 7.74 (lH,t,8.0 Hz), 7.48 
(lH,d,1.8 Hz). 7.38-7.3(lH,d,8.4 
Hz)7.38- 7.33 (2H,m), 7.27 (lH,d,3.52 
Hz), 7.05 (lH.dd.3.5 and 1.4 Hz). 6.86 
(lH.d,8.4). MS: 319.1 (calc) 320.1 (obs). 



H NMR: (DMSO) 8 (ppm): 9.90 
(lH.s), 8.18 (lH,s), 7.98 UH.d.7.4 Hz), 
7.50 - 7.45 (2H,m), 7.37 - 7.32 (2H,m), 
7.27 (lH.d.3.3 Hz), 7.05 (lH,dd,3.5 and 
1.6 Hz). 6.85 (lH,d,8.4 Hz) MS: 371.9 
(calc) 373.0 (obs) 



51 ee 



181ee 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

(trifluoromet 

hyDbenzamid 



52 



184 




4-<2-amino-5- 

(thiophen-2- 

yl)phenylcarb 

amoyDphenyl 

acetate 



52aa 



184aa 




INH2-amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

(dimethylami 

nolbenzamid 



! H NMR: (DMSO) 8 (ppm): 10.00 
(lH,s), 8.34 (lH.s), 8.29 (lH.d.8.0 Hz), 
7.95 (lH,d,8.0 Hz). 7.76 (lH,t,7.6 Hz), 
7.44 (lH.s), 7.36-7.31 (2H.m), 7.25 
(lH.d.3.3 Hz), 7.04 (lH,t,3.7 Hz), 6.82 
(lH,d,8.2 Hz) MS: 362.1 (calc) 363.1 
(obs) 



'H NMR: (DMSO) 8 (ppm): 9.73 (lH.s), 
8.03 (2H,d,8.4). 7.45 (lH.s,), 7.34 
(lH,d.9.0 Hz), 7.30-7.22 (4H,m), 7.04 
(lH,dd,3.5 and 1.6 Hz), 6.79 (lH,d,8.4 
Hz), 5.18 (2H,s), 2.31 (3H,s) MS: 
352.1 (calc), 353.1 (obs) 



l H NMR: (DMSO) 8 (ppm): 9.64 
(lH.s), 7.45 (lH.s), 7.34 (lH,dd,3.9 and 
1.2 Hz), 7.29 - 7.26 (4H,m). 7.24 - 7.22 
(lH.m), 7.03 (lH,dd,3.7 and 1.4 Hz), 
6.90 (lH,d.8.2 Hz), 6.80 (lH,d.8.2 Hz), 
5.10 (2H,s), 2.96 (6H.s) MS: 337.1 
(calc) 338.1 (obs). 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


52bb 


184bb 




3-acetamido- 

W2-amino-5- 

(thiophen-2- 

yllphenyllben 

zamide 


l H NMR: (DMSO) 8 (ppm): 10.11 
(lH,s), 9.83 (IH.s), 8.11 (lH,s), 7.79 
(lH,d,6.7 Hz), 7.67(lH,d,7.6Hz), 7.49 
(lH,s), 7.43(lH,t,7.8 Hz), 7.38 
UH,d,4.9 Hz), 7.34 (lH,d,8.4 Hz), 7.28 
UH,d,3.3 Hz), 7.05 (lH,t,3.7 Hz), 6.89 
(lH,d,8.4 Hz), 2.07 (3H,s) MS: 351.1 
(calc) 352.1 (obs) 


37 


53 


190 


0 f^S| 

H 


N-(2-amino-5- 

(thioDhen-2- 

yDphenylH- 

(2-(piperidin- 

1- 

yDethylamino 
Jbenzamide 


*H NMR: (DMSO) 8 (ppm): 9.34 (lH,s), 
[8.25 (2H,s)comes from formic salt], 
7.77 (2H,d,8.8), 7.44 (lH,d,2.2 Hz), 
7.34 (lH,dd,4.0 and 1.2 Hz), 7.26 - 7.21 
(2H,m), 7.03 (lH,dd,3.5 and 1.4), 6.78 
(lH,d,8.2), 6.62 (lH,d,8.8 Hz), 6.09 
(lH.m), 3.25-3.15(8H,m), 1.53 to 1.49 
(4H,m), 1.39 (2H,m) MS: 420.2 (calc), 
421.3 (obs). 


38 


54 


197 




N-(2-amino-5- 
(thiophen-2- 
yOphenyD-4- 
(2- 

morpholinoet 
hoxyjbenzam 
ide 


l H NMR: (DMSO) 5 (ppm): 9.67 (lH,s), 
8.01 (2H,d,8.8), 7.44(lH,d,2.0 Hz), 
7.36 (lH,dd,4.1 and 1.0 Hz), 7.30 
(lH,dd,6.1 and 2.2 Hz), 7.24 (lH,dd,2.5 
and 1.2), 7.12 (2H,d,8.8), 7.04 
(lH,dd,3.5 and 1.6 Hz), 6.82 (lH,d,8.4 
Hz), 4.44 (2H,t,4.1) r 3.65 to 3.15 
(10H,m) MS: 423.2 (calc), 424.2 (obs). 


39 


55 


199 


N 


443,4- 

dimethoxyph 

enylaminolm 

ethyl)-N-{2- 

amino-5- 

cyanophenyl) 

benzamide 


X H NMR: (DMSO) 6 (ppm): 9.56 (bs, 
1H), 7.89 (d r J=8.0 Hz, 2H), 7.52 (bs, 
1H), 7.45 (d, J=8.4 Hz, 2H), 6.77 (d, 
J=8.4 Hz, 1H), 6.63 (d, J= 8.4 Hz, 1H), 
6.30 (d, J=2.4 Hz, 1H), 5.99-5.95 <m, 
2H), 5.74 (bs, 1H), 4.92 (bs, 2H), 3,64 
(s, 3H), 3.32 (s, 3HJ.MS: (calc); 402.5 
(obt.) 403.4 (MH) + . 


40 


56 


205 


H 2 N 


4-«3,4- 

dimethoxyph 

enylaminolm 

ethyl)W2- 

amino-4- 

fluoro-5- 

(thiophen-2- 

yl)phenyl)ben 

zamide 


l H NMR: (DMSO) 8 (ppm): 9.65 (s, 1H), 
7.96 (d, J=8.0 Hz, 2H), 7.48-7.51 (m, 
4H), 7.31 (d, J=4.0Hz, 1H), 7.11 (d, 
J=4.0 Hz, 1H), 6.80 (d, J=8.8 Hz, 1H), 
6.50 (d, J=13.6 Hz, 1H), 6.35 (d, J=2.8 
Hz, 1H), 6.03-6.01 (m, 2H), 5.50 {bs, 
2H), 4.34 (d, J=6.0 Hz, 2H), 3.70 (s, 3H), 
3.62 (s, 3H).MS: (calc.) 477.6; (obt.) 
478.4 (MH) + . 


41 


57a 


209a 


H 2 N 

/=v HN — ^ ^ — F 

/0^^>A S 


f\K5-U- 

methyUH- 

imidazol-2- 

ylthiol-2- 

amino-4- 

fluorophenyl)- 

4-«3,4- 

dimethoxyph 

enyiamino)m 

ethyDbenzam 

ide 


! H NMR: (DMSO) 8 (ppm): 9.5 (s, 1H), 
7.86 (d, J=8.4 Hz, 2H), 7.43 (d, J=8.4 
Hz, 2H), 7.2 <s. 1H), 7.10 (d f J=8.4 Hz, 
1H), 6.90 (s, 1H), 6.6 (d, J=8.8 Hz, 1H), 
6.56 (d, J* 11.6 Hz, 1H), 6.29 (d, J-2.4 
Hz, 1H), 5.95 (dd, J=2.4, 8.8 Hz,2H), 
5.52 (bs, 2H), 4.28 (bs, 2H), 3.64 (s, 
6H), 3.57 (s, 3H).MS: (calc.) 507.6; (obt.) 
508.4 (MH) + . 


42 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


57b 


209b 


< 0 
Q 


443,4- 

dimethoxyph 

enylamino)m 

ethyMKW* 

(11+imidazol- 

1- 

yUphenoxy)- 
2-amino-4- 
fluorophenyl) 
benzamide 


l H NMR: (DMSO) 5 (ppm): 7.87 (d, 
J=8.4 Hz, 2H), 7.75 (bs. 1H), 7.60 (d," 
J=8.0 Hz, 2H), 7.44 (d, J=8.4 Hz, 2H), 
7.26 (bs, 1H), 7.14 (d, J=8.0 Hz, 1H), 
7.03 (d, J=8.0 Hz, 2H), 6.723 (d, J=13.2 
Hz, 1H), 6.62 (d. J=8.4 Hz, 1H), 6.29 (d, 
J=2.4 Hz, 1H), 5.96 (dd, J=2.4, 8.8 Hz, 
2H), 4.28 ( bs, 2H). 3.64 (s, 3H). 3.57 (s, 
3H)MS: (calc.) 553.6; (obt.) 554.5 
(MH)\ 


42 


58 


213 


H 2 N 


4-acetamido- 

W2-amino-4- 

fluoro-WlH- 

pyrroU- 

yl)phenyl)ben 

zamide 


l H NMR: (DMSO) 8 (ppm): 10.11 (s, 
1H), 9.48 (s, 1H), 7.83 (d, J=8.4 Hz, 2H), 
7.56 Id, J=8.8 Hz, 2H), 7.20 (d, J=8.4 
Hz, 1H), 6.86 (dd, J=2.0, 4.0 Hz, 2H), 
6.62 (d, J= 1 2.8Hz, 1H), 6.10 (2H, dd, 
J=2.0, 4.0 Hz, 2H), 5.28 (bs, 2H). 2.09 
(s, 3H). MS: (calc.) 352.36; (obt.) 353.2 
(MHF. 


42 


59 


218 


o CO' CN 


4^(3,4- 

dimethoxyph 

enylaminojm 

ethy!>W2- 

amino-4- 

fluoro-5- 

indole-5- 

carbonitrile)b 

enzamide 


*H NMR: (DMSOI 8 (ntimt-ft OR lh< 

1H), 7.96 (d, J=8.0 Hz, 2H), 7.54 (d, 
J=8.0 Hz, 2H), 7.41-7.50 (m, 2H), 7.40 
(d, J=8.0 Hz,lH), 7.35 (d, J=7.6 Hz, 
1H), 6.83 (d, J=8.0 Hz, 1H), 6.80 (d, 
J=2.4 Hz, 1H), 6.72 (d, J=8.8 Hz, 1H), 
6.38 Id, J=2.4 Hz, 1H), 6.15 (dd, J=2.4, 
8.8 Hz, 1H), 4.41 (bs, 2H), 3.76 Is, 3H), 
3.73 (s, 3H). MS: (calc.) 535.5; (obt.) 
536.3 (MH)*. 


43 


60 


223 


0 


4-acetamido- 

N-(2-amino4- 

(thiazol-2- 

yllphenyDben 

zamide 


l H NMR: (CD30D) 6 |ppm):7.95 Id, 

J=8.8 Hz, 2H), 7.60 (d, J=3.2 Hz. 1H), 
7.73-7.71 (m, 2H), 7.56 (d, J=3.2 Hz, 
1H), 7.48 (bs, 1H), 7.32 (bs, 2H). 2.17 
(s, 3H) MS: (calc.)352.4; (obt.) 353.2 
IMH)\ 


44 


61a 


224a 




4-acetamido- 

W2-amino-5- 

(thiazol-2- 

yi)phenyl)ben 

zamiue 


l H NMR: (CD30D) 8 (ppm): 7.97 (d, 
J=8.4 Hz, 2H), 7.77 Id, J=2.0 Hz, 1H), 
7.71-7.73 (m, 3H), 7.56 Id. J=3.20 Hz, 
1H). 7.48 (bs, 1H), 7.32 (bs, 2H), 6.92 
|d,J=8.8 Hz, 1H), 2.17 (s, 3H) MS: 
(calc.) 352.41; (obt.) 353.2 (MH) + . 


44 


61b 


224b 


H 2 N 


4-acetamido- 
W2-amino-5- 
(4- 

phenylthiazol 

-2- 

yllphenyUben 
zamide 


'H NMR: (DMSO) 6 (ppm): 10. 18 (s, 

1H), 9.64 (s, 1H), 8.00-7.94 (m, 5H), 
7.84 Id, J=2.0 Hz, 1H), 7.68 Idd, J=1.6, 
7.2 Hz, 2H), 7.61 (dd, J=2.0, 8.4 Hz, 
1H), 7.42 (dt, J=1.6, 7.2 Hz, 2H), 7.32 
(d, J=1.6, 7.2 Hz, 1H), 6.84 (d, J=8.4 
Hz, 1H), 5.52 (bs, 2H), 2.09 (s, 3H).MS: 
(calc.) 428.5; (obt.) 429.KMHP. 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


61c 


224c 


H 2 N 


4-Acetamido- 
N-(2-amino-5- 
(4,5- 

dimethylthiaz 
ol-2- 

yl)phenyl)ben 
zamide 


l H NMR: (DMSO) 6 (ppm): 10.25 (s, 
1H), 9.63 Is, 1H), 7.93 (d, J=8.8 Hz, 2H). 
7.68-7.67 (m, 3H), 7.41 (dd, J=2.0, 8.4 
Hz, 1H), 6.77 (d, J=8.4 Hz, 1H), 5.40 
(bs, 2H), 2.32 (s, 3H), 2.24 (s, 3H), 2.08 
(s, 3H) MS: (calc.) 380.4; (obt.) 381.1 
(MHP. 


44 


62 


228 


U 


4-Acetamido- 
W2-amino-5- 
(benzoldloxa 
zof-2- 

yiipnenyDDen 
zamide 


l H NMR: (DMSO) 6 (ppm): 10.22 (s, 
1H), 9.62 (s, 1H), 8.05 (d, J=2.4 Hz, 1H), 
7.89 (d, J=8.4Hz, 2H), 7.80 (1H, dd, 
J=2.0, 8.4 Hz, 1H), 7.68-7.73 (m, 4H), 
7.33-7.35 (m. 2H). 6.91 (d, J=8.4 Hz, 
1H), 5.86 (bs, 2H), 2.12 (s, 3H) MS: 
(calc.) 386.41; (obt.) 387.1 (MH)\ 


45 


63 


232 


CI 

o 1J 


(E)-3-<4-((3- 

Chlorophenyl 

aminolmethyl 

)phenyl)W2- 

amino-5- 

(thiophen-2- 

yl)phenyl)acr 

ylamide 


l H NMR: (DMSO) 5 (ppm): 9.42 (bs, 
1H), 7.66-7.32 (m. 7H), 7.22-7.14 (m, 
2H), 7.10-7.00 (m, 2H), 6.87-6.74 (m, 
1H), 6.62-6.50 (m, 4H), 5.19 (bs, 
1HJ.4.29 (d, J=5.6Hz, 2H), MS: (calc.) 
459.2; (obt.) 460.3 (MH)*. 


46 



Table la (cont.) 



Ex 


Cpd 


Structure 


Name 


Characterization 


Sche 
me 


64 


235 


H 


6-Acetamido- 

W2-amino-5- 

(thiophen-2- 

yDphenyDpyri 

dine-3- 

carboxamide 


l H NMR: (DMSO) 5 (ppml0.79 (br s, 
1H), 9.75 (br s, 1H), 8.90 (s, 1H), 8.31 
(d, J=9.4 Hz, 1H), 8.15 (d, J=8.5 Hz, 
1H), 7.42 (s, 1H), 7.33 (m, 1H), 7.28 (d, 
J=8.5 Hz, 1H), 7.22 (s, 1H), 7.02 (m, 
1H), 6.78 (d, J=8.0 Hz. 1H), 5.20 (br s, 
2H), 2.13 (s, 3HKMS: (calc.) 352.1; 
(obt.) 353.2 (MH) + . 


47 


65a 


238a 


ccM! 


W2-amino-5- 

(thiophen-2- 

yDphenyDqui 

noxaline-6- 

carboxamide 


'H NMR: (DMSO) 5 (ppm): 10.09 (br s, 
1H), 9.04 (dd, J=6.7, 1.8 Hz, 2H), 8.79 
(d, J=1.8 Hz, 1H), 8.37 (dd, J=8.9, 2.0 
Hz, 1H), 8.20 (d, J=8.6 Hz, 1H), 7.51 (d, 
J=2.2 Hz, 1H), 7.34 (dd, J=4.9, 1.0 Hz, 
1H), 7.30 (dd, J-2.1, 8.1 Hz, 1H), 7.24 
(dd, J=3.5, 1.2 Hz, 1H), 7.04 (dd, J=4.9, 
3.5 Hz, 1H), 6.81 (d, J=8.2 Hz, 1H>, 5.28 
(br s, 2H). MS: (calc.) 346.1 (obt.) 347.1 
(MHr. 


48 


65b 


238b 




W2-amino-5- 

(thiophen-2- 

yllphenyl)- 

2,3-ditfuran- 

2- 

yDquinoxaline 
-6- 

carboxamide 


'H NMR: (CD 3 OD) 5 (ppm): 8.56 (s, 
1H), 8.21 (d, J=8.6 Hz, 1H), 8.03 (d, 
J=8.8 Hz, 1H), 7.63 (s, 2H), 7.45 (d, 
J=1.7 Hz, 1H), 7.27 (d, J=8.4 Hz, 1H), 
7.13 - 7.12 (m, 2H), 6.90 (t, J=4.1 Hz, 
1H), 6.83 (d, J=8.4 Hz, 1H), 6.69 (t, 
J=3.9 Hz, 2H), 6.55 - 6.56 (m, 2H).MS: 
(calc.) 478.1; (obt.) 479.1 (MH) + . 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sche 
me 


65c 


238c 


/-a 0 i^K 


W2-amino-5- 
(thiophen-2- 
yDphenylK 
2,3- 

di(thiophen-2- 
yDquinoxaline 
-6- 

carboxamide 


l H NMR: (DMSO) 6 (ppm): 10.09 (s, 
1H), 8.75 (d, J=1.8Hz, 1H), 8.32 (dd, 
J=8.6, 2.0 Hz, 1HJ, 8.12 (d, J=8.6 Hz, 
1H), 7.84 - 7.82 (m, 2H), 7.52 (d, J=2.0 
Hz, 1H), 7.35-7.24 (m, 5H), 7.14-7.11 
(m, 2H), 7.03 (dd, J=5.0, 3.5 Hz, 1H), 
6.81 {d, J=8.4 Hz, 1H), 5.29 (s, 2H).MS: 
(calc.) 510.1; (obt.) 511.1 (MH) + . 


48 


66 


242 




W2-amino-5- 

(thiophen-2- 

yDphenylM- 

(morpholino 

methyDbenza 

mide 


l H NMR: (CDCI 3 ) 6 (ppm): 8.61 - 8.59 
(m, 1H), 8.02 (br s, 1H), 7.86 (d, J=8.0 
Hz, 2H), 7.53 (br s, 1H), 7.44 (d, J=8.0 
Hz, 2H), 7.33 (dd, J=8.2, 2.2 Hz, 1H), 
7.30-7.26 (m, 1H), 7.17 (dd, J=5.1, 1.2 
Hz, 1H), 7.15 - 7.14 (m, 1H), 7.01 (dd, 
J=5.1, 3.5 Hz, 1H), 6.82 (d, J=8.2 Hz, 
1H), 3.73 (t, J=4.7 Hz, 4H), 3.57 {s, 2H), 
2.47 (t, J=4.3 Hz, 4H). MS: (calc.) 
393.2; (obt.) 394.2 (MH)\ 


49 


67a 


245a 


0 i^jj 


W2-amino-5- 

(thiophen-2- 

yl)phenyl>-5- 

bromobenzof 

uran-2- 

carboxamide 


*H NMR: (DMSO) 6 (ppm): 10.01 (s, 
1H), 8.05 (d, J=1.6 Hz, 1H), 7.69 - 7.67 
(m, 2H), 7.61 (dd, J=8.8 f 2.0 Hz, 1H), 
7.44 (d, J=2.2 Hz, 1H), 7.34 (dd, J=5.1, 
1.2 Hz, 1H), 7.30 (dd, J=8.4, 2.2 Hz, 
1H), 7.23 (dd, J=3.6, 1.2 Hz, 1H), 7.02 
(dd, J=4.9, 3.6 Hz, 1H), 6.79 (d, J-8.4 
Hz, 1H), 5.24 (s, 2H). MS: (calc.) 413.0 
(d)* (obt) 414 0(d) (MH) + 


50 


67b 


245b 




N-(2-amino-5- 
(thiopheo-2- 
yDphenyl)- 
5,6- 

dimethoxybe 

nzofuran-2- 

carboxamide 


»H NMR: (DMSO) 8 (ppm9.77 (s, 1H), 
7.64 (s, 1H), 7.51 (d, J=2.1 Hz, 1H), 
7.37 (dd, J=5.1, 1.2 Hz, 1H), 7.33 (d, 
J=2.2 Hz, 1H), 7.31 - 7.30 (m, 2H), 7.26 
(dd, J=3.7. 1.2 Hz. 1H), 7.06 (dd, J-5.1, 
3.5 Hz, 1H), 6.83 (d, J=8.5 Hz, 1H), 5.22 
(s, 2H), 3.88 (s, 3H), 3.85 (s, 3H). MS: 
(calc.) 394.1; (obt.) 395.1 (MH)\ 


50 


67c 


245c 


H 2 N 


W2-amino-5- 

(thiophen-2- 

yOphenylKS- 

fluorobenzof 

uran-2- 

carboxamide 


l H NMR: (DMSO) 5 (ppm): 9.98 (s, 1H), 
7.75 - 7.71 (m, 2H), 7.63 (dd, J=9.0, 2.8 
Hz, 1H), 7.44 (d, J=2.0 Hz, 1H), 7.36 - 
7.29 (m, 3H), 7.23 (dd, J=3.5. 1.1 Hz. 
1H), 7.03 (dd, J-5.1, 3.7 Hz. 1H), 6.79 
(d, J=8.4 Hz, 1H), 5.24 (s, 2H). MS: 
(calc.) 352.1; (obt.) 353.1 (MH)*. 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sche 
me 


67d 


245d 


H a N 


|\M2-amino-5- 
(thiophen-2- 
yllphenyl)- 
4,6- 

dichlorobenz 

ofuran*2* 

carboxamide 


*H NMR: (DMSO) 6 (ppm): 10.04 (s, 
1H), 7.95 (dd, J=1.6, 1.0 Hz, 1H), 7.85 
(s, 1H), 7.63 (d, J=L6 Hz, 1H), 7.43 (d, 
J=2.2 Hz, 1H), 7.34 (dd, J=5.1, 1.2 Hz, 
1H), 7.30 (dd, J=8.4, 2.3 Hz, 1H), 7.23 
(dd, J=3.5, 1.2 Hz, 1H), 7.03 (dd, J=5.1, 
3.5 Hz, 1H), 6.78 (d, J=8.3 Hz, 1H), 5.28 
(s, 2H) MS: (calc.) 403.0 (d); (obt.) 
404.0 (d) (MH)\ 


50 


67e 


245e 


OMe 


f\K2-amino-5- 

(thiophen-2- 

yDphenyl)- 

dimethoxybe 

nzofuran-2- 

carboxamide 


l H NMR: (DMSO) 6 (ppm): 9.68 (s, 1H), 
7.64 (s, 1H), 7.46 (d, J=2.0 Hz, 1H), 
7.32 (d, J-1.0 Hz, 1H), 7.27 (dd, J=8.2, 
2.1 Hz, 1H), 7.22 (dd, J=3.5, 1.0 Hz, 
1H), 7.02 (dd, J=4.9, 3.5 Hz, 1H), 6.84 
(s, 1H), 6.78 (d, J=8.4 Hz, 1H), 6.47 (d, 
J=1.7 Hz, 1H), 5.20 (s, 2H), 3.90 (s, 3H), 
3.83 (s, 3H). MS: (calc.) 394.1; (obt.) 
395.1 (MHr. 


50 


67f 


245f 


■^N >x ^O HN— i } 
HjN 


N-(2-amino-5- 

(thiophei>2- 

yI)phenylH> 

(diethylamino 

Ibenzofuran- 

2- 

carboxamide 


l H NMR: (DMSO) 5 (ppm): 9.60 (s, 1H), 
7.51 • 7.49 (m, 3H), 7.33 (dd, J=5.1, 1.2 
Hz, 1H), 7.27 (dd. J=8.2, 2.1 Hz, 1H), 
7.22 (dd, J=3.5, 1.2 Hz, 1H), 7.02 (dd, 
J=5.0, 3.5 Hz. 1H), 6.80 - 6.76 (m, 3H), 
5.17 (s, 2H), 3.40 (q, J=6.8 Hz. 4H), 
1.13 (t, J=7.0 Hz, 6H). MS: (calc.) 405.1; 
(obt.) 406.1 (MHr. 


50 


68 


250 


0 f^jj 
0 n'^V^'^T 
H 


2-acetamido- 

W2-amino-5- 

(thiophen-2- 

yDphenyDpyri 

midine-5- 

carboxamide 


*H NMR: (DMSO) S (ppm): 10.90 (s, 
1H), 9.87 (s, 1H), 9.16 (s, 2H), 7.47 (d, 
J=2.2 Hz, 1H), 7.36 (dd, J=5.1, 1.2 Hz, 
1H), 7.32 (dd, J=8.4, 2.2 Hz, 1H), 7.25 
(dd, J=3.5, 1.1 Hz, 1H). 7.05 (dd, J=5.1, 
3.7 Hz, 1H), 6.81 (d, J=8.4 Hz, 1H), 5.33 
(br s, 2H). 2.26 (s, 3H). MS: (calc.) 
353.1; (obt.) 354.1 (MH) + . 


51 


69a 


253a 




l\H2-amino-5- 
(thiophen-2- 
yUphenylM- 
(3,5- 

dimethyUH- 

pyrazoU- 

yDbenzamide 


l H NMR: (DMSO) 8 (ppm): 9.81 (s. 1H), 
8.09 (d, J=8.4 Hz, 2H), 7.64 (d, J=8.6 
Hz, 2H), 7.46 (d, J=2.0 Hz, 1H), 7.33 
(dd, J=5.1, 1.2 Hz, 1H), 7.28 (dd, J=8,2, 
2.2 Hz, 1H), 7.23 (dd, J=3.5, 1.0 Hz, 
1H), 7.03 (dd, J=5.1, 3.5 Hz, 1H), 6.80 
(d, J=8.3 Hz, 1H), 6.12 (s, 1H), 5.19 (s, 
2H), 2.38 (s, 3H), 2.20 (s. 3H).MS: (calc.) 
388.1; (obt.) 389.1 (MH) + . 


52 


69b 


253b 


T 


N-(2-amino-5- 
(thiophen-2- 
yDphenylW- 
(2,5- 

dimethyl-lH- 

pyrroU- 

yDbenzamide 


*H NMR: (DMSO) 6 (ppm): 9.85 (s. 1H). 
8.14 (d, J=8.4 Hz, 2H), 7.49 (d, J=2.0 
Hz, 1H), 7.44 (d, J=8.4 Hz, 2H), 7.37 
(dd, J-5.1. 1.2 Hz, 1H), 7.32 (dd, J=8.5. 
2.4 Hz, 1H), 7.26 (dd, J=3.6, 1.0 Hz, 
1H), 7.07 (dd, J-5.1, 3.5 Hz, 1H), 6.83 
(d, J=8.4 Hz, 1H), 5.86 (s, 2H), 5.24 (s, 
2H), 2.05 (s, 6H). MS: (calc.) 387.1; 
(obt.) 388.1 (MH) + . 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sche 
me 


70a 


256a 




p 


N-(2-arnino-5- 

(thiophen-2- 

yl)phenyl)ben 

zo[d][l,3Wio 

xole-5- 

carboxamide 


l H NMR: (DMSO) 5 (ppm): 9.59 (s, 1H), 
7.60 (dd, J=8.0, 1.6 Hz, 1H), 7.55 (d, 
J=1.6Hz, 1H), 7.43 (d, J=2.2 Hz, 1H), 
7.35 (dd, J=4.9, 0.6 Hz, 1H), 7.29 {dd, 
J=8.2, 2.2 Hz, 1H), 7.24 (dd, J=3.7, 1.0 
Hz, 1H), 7.06-7.04 (m t 2H), 6.79 (d, 
J=8.2Hz,lH), 6.13 (s, 2H), 5.15 (br s t 
2H). MS: (caic.) 338.1; (obt.) 339.1 

(MHr. 


53 


70b 


256b 


s 


) 

NH, 


W2-amino-5- 
(ttiiophen-2- 
yDphenyl)- 
2,3- 

dihydrobenz 

o[b][l f 4Jdioxi 

ne-6- 

rarhn*amirlp 

vol UVJAutl IIUC 


l H NMR* (DMSO) 8 foomV 9 S7 te 1H) 

7.54 (d, J=2.1 Hz, 1H), 7.51 (dd, J=8.4, 
2.1 Hz, 1H), 7.42 (d, J=2.1 Hz, 1H), 7.33 
(dd, J-5.1, 1.2 Hz, 1H), 7.26 (dd, J=8.4. 
2.3 Hz, 1H), 7.22 (dd, J=3.5, 1.2 Hz, 
1H), 7.02 (dd, J-5.1, 3.5 Hz, 1H), 6.95 
(d, J=8.2Hz, 1H), 6.79 (d, J=8.4Hz, 
1H), 5.11 (s, 2H), 4.31- 4.28 (m, 
4H) MS - (calc ) 352 1' (obt ) 353 1 
(MH)\ 


53 


70c 


256c 


OMe 


1 


N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-7- 

methoxybenz 

o[d][l,3]diox 

ole-5- 

carboxamide 


*H NMR: (DMSO) 8 (ppm): 9.60 (s. 1H), 
7.41 (d, J=2.2 Hz, 1H), 7.36 (d, J=1.4 
Hz, 1H). 7.34 (dd,J=5.2, 1.2 Hz, 1H), 
7.30 ■ 7.26 (m. 2H), 7.23 (dd, J=3.6. 1.2 
Hz, 1H), 7.04(dd,J=4.9.3.5Hz, 1H), 
6.79 (d, J=8.4 Hz, 1H), 6.10 (s, 2H), 
5.14 (br s, 2H), 3.91 (s, 3H). MS: (calc.) 
368.1; (obt.) 369.1 (MH)\ 


53 


71a 


258a 


S 

DO 1 * 1 


p 

NHj 


l\K2-amino-5- 
(thiophen-2- 
yl)phenyl> 
3,4- 

dimethoxybe 
nzamide 


l H NMR- (DMSOt S [nnm »• Q fi4 fc 1 HI 

7.63 (dd, J=8.2, 2.0 Hz, 1H), 7.57 (d, 
J=2.2 Hz, 1H), 7.42 (d, J=2.2 Hz, 1H). 
7.33 (dd, J=5.1, 1.2 Hz, 1H), 7.28 (dd, 
J=8.3, 2.3 Hz, 1H), 7.23 (dd, J=3.5, 1.2 
Hz, 1H), 7.05 (d, J=8.6 Hz, 1H), 7.02 
(dd, J=5.1, 3.6 Hz, 1H), 6.79 (d, J=8.3 
Hz, 1H), 5.12 (br s, 2H),3.83(s, 3H), 
3.82 (s, 3H).MS: (calc.) 354.1; (obt.) 
355.1 (MHr 


54 


71b 


258b 




W2-amino-5- 

(thiophen-2- 

yDphenylUH- 

benzo[d)[l,2 

,3]triazole-5- 

carboxamide 


l H NMR: (DMSO) 8 (ppm9.90 (s, 1H). 
8.66 (s, 1H), 8.05 (d. J=9.8Hz. 1H), 
7.96 (d, J=8.6 Hz, 1H), 7.49 (d, J=2.0 
Hz, lH),7.33(dd, J=5.1, 1.2 Hz, 1H), 
7.30 (dd, J=8.2, 2.2 Hz, 1H), 7.23 (dd, 
J=3.5, 1.1 Hz. 1H), 7.03 (dd, J=5.0, 3.7 
Hz, 1H) 6.81 (d, J=8.4 Hz, 1H), 5.23 (br 
s, 2H).MS: (calc.) 335.1; (obt.) 336.0 
(MH)*. 


54 


71c 


258c 




V 

NH 2 


W2-amino-5- 

(thiopherv2- 

yl)phenyl}-2- 

(pyridir>4- 

yl)thia2ole-4- 

carboxamide 


l H NMR: (DMSO) 8 (ppm): 9.94 (s, 1H), 
8.78 (m, 3H), 8.11 (dd, J=4.3, 1.6 Hz. 
2H), 7.64 (d, J=2.2 Hz, 1H), 7.38 {dd, 
J=5.1, 1.0 Hz. 1H), 7.33 (dd, J=8.2, 2.1 
Hz, 1H). 7.28 (dd.J=3.7. 1.2 Hz, 1H). 
7.07 (dd, J=5.1,3.7Hz, 1H), 6.86 (d. 
J=8.4 Hz. 1H). 5.23 (s, 2H). MS: (calc.) 
378.0; (obt.) 379.0 (MH) + . 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sche 
me 


71d 


258d 


H 


W2-amino-5- 

(thiopher>-2- 

yDphenyMH- 

benzo[d]imid 

azole-5- 

carboxamide 


l H NMR: (DMSO) 8 (ppm): 9.72 (s, 1H), 
8.34 (s, 2H), 7.87 - 7.85 (m, 2H), 7.48 
(d, J=1.8 Hz, 1H), 7.34 (dd, J=5.1, 1.0 
Hz, 1H), 7.28 (dd, J=8.1, 5.2 Hz, 1H), 
7.23 (dd, J=3.5, 1.2 Hz, 1H), 7.03 (dd, 
J=5.1, 3.6 Hz, 1H), 6.80 (d, J=8.4 Hz, 
1H), 5.15 (s, 2H). WIS: (calc.) 334.1; 
(obt.) 335.0 (MH)\ 


54 


71e 


258e 




N-(2-amino-5- 
(thiophen-2- 
yf)phenylK2- 
naphthamide 


l H NMR: (DMSO) 5 (ppm): 9.90 (s, 1H), 
8.62 (s, 1H), 8.07 - 7,98 (m, 4H), 7.63 - 
7.60 (m, 2H),7.51(d, J=2.1 Hz, 1H), 
7.34 (dd, J=5.1, 1.2 Hz, 1H), 7.30 (dd, 
J=8.4, 2.2 Hz, 1H), 7.24 (dd, J=3.5, 1.2 
Hz, 1H), 7.04 (dd, J=5.1,3.7 Hz, 1H), 
6.81 (d, J=8.4 Hz, 1H), 5.21 (s, 2HI.MS: 
(calc.) 344.1; (obt.) 345.1(MH) + . 


54 


71! 


258f 


H|N 


W2-amino-5- 

(thiophen-2- 

yl)phenyl)ben 

zolblthiophe 

ne-2- 

carboxamide 


X H NMR: (DMSO) 5 (ppm): 9.99 (s, 1H), 
8.32 (s, 1H), 8.03 (dd, J=8.4, 2.0 Hz, 
1H), 7.97 (dd, J=6.6, 2.7 Hz, 1H), 7.49 - 
7.43 (m, 3H), 7.33 (dd, J=5.0, 1.1 Hz, 
1H), 7.30 (dd, J=8.2, 2.2 Hz, 1H), 7.24 
(dd, J=3.6, 1.0 Hz, 1H), 7.03 (dd, J=5.2, 
3.7 Hz, 1H>, 6.80 (d, J=8.4 Hz, 1H), 5.24 
(s, 2HKMS: (calc.) 350.0; (obt.) 351.0 
(MH)\ 


54 


71g 


258g 




N-(2-amino-5- 

(thiophen-2- 

yDphenyl)- 

3,4-dihydro- 

2H- 

benzo[b][l,4] 

dioxepine-7- 

carboxamide 


l H NMR: (DMSO) 8 (ppm): 9.61 (s, 1H), 
7.63 (d, J=2.2 Hz, 1H), 7.59 (dd, J=8.4, 
2.2 Hz, 1H), 7.41 (d, J=2.0 Hz, 1H), 7.33 
(d, J=5.1 Hz, 1H), 7.27 (dd, J=8.2, 2.2 
Hz, 1H), 7.22 (dd, J=3.5, 1.0 Hz, 1H), 
7.06 - 7.01 (m, 2H), 6.78 (d r J=8.4 Hz, 
1H), 5.12 (br s, 2H), 4.22 - 4.17 (m, 4H), 
2.16 (quintet, J=5.5 Hz, 2H) MS: (calc.) 
166 1 • (oht ) 167 1 (MHV* 


54 


71aa 


258aa 


H 2 N 

° \^ 


4-acetamido- 

W2-amino-5- 

(thiophen-2- 

yOphenyDben 

zamide 


l H NMR: (DMSO) 5 (ppm): 10.19 (s, 
1H). 9.61 (s. 1H), 7.94 (d, J = 8.6 Hz, 
2H). 7.68 (d, J = 8.6 Hz, 2H), 7.44 (d, J 
= 2.2 Hz, 1H), 7.34 (dd, J = 5.1, 1.2 Hz, 
1H), 7.27 (dd. J = 8.2, 2.2 Hz, 1H), 7.23 
(dd, J = 3.7, 1.2 Hz, 1H), 7.03 (dd, J = 
5.1, 4.1 Hz, 1H), 6.79 (d, J = 8.4 Hz, 
1H), 5.13 (s, 2H), 2.09 (s, 3H). MS: 
(calc.) 351.1; (obt.) 352.3 (MH) 4 . 


54 


71bb 


258bb 


0 


(EW2- 

amino-5- 

(thiophen-2- 

yl)phenyl>-3- 

(2,2- 

difluorobenz 
o[d)[l,3]diox 
01-5- 

yDacrylamide 


X H NMR: (DMSO) 6 (ppm): 9.46 (s, 1H), 
7.68 (s, 1H), 7.65 (d, J = 2.2 Hz, 1H), 
7.57 (d, J = 7.8 Hz, 1H), 7.48 (s. 2H), 
7.34 (dd, J = 5.2, 1.0 Hz, 1H), 7.23 (dd, 
J = 8.4, 2.2 Hz, 1H), 7.20 (dd, J = 3.6, 
1.2 Hz, 1H), 7.03 (dd, J = 5.1, 3.7 Hz, 
lHt, 6.85 (d, J= 15.7 Hz, 1H), 6.76 (d, J 
= 8.4 Hz, 1H), 5.20 (s, 2H). MS: 400.07 
(calc), 401.1 (obs). 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sche 
me 


71cc 


258cc 




N-<2-amino-5- 

(thiophen-2- 

yDphenyDqui 

noline-6- 

carboxamide 


l H NMR: (DMSO) 6 (ppm): 9.97 (s, 1H), 
3.99 (dd, J= 4.1, 1.6 Hz, In), o.oo Id, J 
= 1.8 Hz, 1H), 8.50 (d, J = 8.2 Hz, 1H), 
8.29 (dd, J= 8.8, 2.0, 1H), 8.10 (d, J = 
8.8 Hz, 1H), 7.62 (dd. J = 8.2, 4.3 Hz, 
lH),7.50(d,J = 2.2 Hz,lH), 7.34 (dd, J 
= 4.9, 0.98 Hz, 1H), 7.30 (dd, J= 8.2, 
2.2 Hz, 1H), 7.24 (dd, J = 3.5, 1.2 Hz, 
1H), 7.04 (dd, J= 5.1, 3.5 Hz, 1H), 6.82 
d, J= 8.2 Hz, 1H), 5.24 (s, 2H) MS: 
345.09 (calc), 346.0 (obs). 


54 


71 dd 


258dd 


0 f^jl 


EH«2- 

amino-5- 

(thiophen-2- 

yi)phenyl)-3- 

(3,4- 

dimethoxyph 
enyDacrylami 
de 


l H NMR: (DMSO) 5 (ppm): 9.33 (s, 1H), 
7.68 (d, J= 1.6 Hz, 1H), 7.49 (d, J= 15.5 
Hz, 1H), 7.33 (dd, J= 5.1, 0.98 Hz, 1H), 
7.22 (d, J= 2.2 Hz, 1H), 7.20 (d, J= 0.98 
Hz, 2H), 7.19 (d, J= 1.2 Hz, 1H), 7.16 (d, 
J= 8.2 Hz, 1H), 7.02 (dd, J= 5.1, 3.7 Hz, 
1H), 7.00 (d, J= 8.4 Hz, 1H). 6.76 (t, J= 
8.6 Hz, 1H), 5.19 (s, 2H), 3.81 (s, 3H), 
3.79 (s, 3H). MS: 380.12 (calc), 381.1 
(obs). 


54 


71ee 


258ee 




W2-amino-5- 

(thiophen-2- 

yDphenylM- 

(IH-pyrrol-l- 

yDbenzamide 


'H NMR: (DMSO) 5 (ppm): 9.73 (s, 
1H), 8.07 (d. J= 8.4 Hz, 2H), 7.73 (d, J= 
8.4 Hz. 2H), 7.51 (d, J= 1.8 Hz, 2H), 
7.44 (s, 1H), 7.33 (d, J= 5.1Hz, 1H), 
7.28 (dd, J= 8.2,1.6 Hz, 1H), 7.23 (d, 
J= 3.5 Hz, 1H), 7.03 (t, J= 4.1 Hz, 1H), 
6.79 (d, J= 8.4 Hz, 1H), 6.30 (s, 2H), 
5.16 (s, 2H). MS: 359.11 (calc), 360.1 
(obs). 


54 


71ff 


258ff 


o 

o 

V 


N-(2-amino-5- 

(thiophen-2- 

yDphenylM- 

(IH-imidazol- 

1- 

yllbenzamide 


l H NMR: (DMSO) 6 (ppm): 9.79 (s, 
1H), 8.40 (s, 1H), 8.12 (d, J= 8.4 Hz, 
2H), 7.88 (s, lH).7.82(d, J= 8.6 Hz, 
2H), 7.45 (d, J= 1.8 Hz, 1H), 7.33 (dd, 
J= 4.9, 0.78 Hz, 1H), 7.29 (dd, J= 8.2, 
2.2 Hz, 1H), 7.23 (d, J= 3.5 Hz, 1H), 
7.13 (s, 1H). 7.04 to 7.02 (m, 1H), 6.79 
(d,J=8.4 Hz, 1H), 5.19 (s, 2H). MS: 

ODU.i ICdlCJ, OOi.l \QD5J. 


54 


71gg 


258gg 


OMe 


W2-amino-5- 
(thiophen-2- 
yllphenyl)- 
3,5- 

dimethoxybe 
nzamide 


'H NMR: (DMSO) 5 (ppm): 9.68 (s, 
1H). 7.40 (d, J= 2.0 Hz, 1H), 7.32 (dd, 
J= 5.1, 1.2 Hz, 1H), 7.27 (dd, J= 8.2, 
2.2 Hz. 1H). 7.21 (dd. J= 3.5, 1.2 Hz, 
1H), 7.13 (d. 2.2 Hz. 2H). 7.01 (dd, J= 
5.1. 3.5 Hz. 1H), 6.78 (d. J= 8.2 Hz. 1H), 
6.66 (t, J= 2.2 Hz, 1H), 5.11 (s. 2H), 
3.79 (s, 6H). MS: 354.1 (calc), 355.1 
(obs). 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sche 

1 ins 


71hh 


258hh 


i 


) 


N-(2-amino-5- 
(thiophen-2- 
yDphenylK- 
(4,6^ 

dimethylpyri 

midin-2- 

yl)(methyt)am 

ino)benzamid 

e 


l H NMR: (DMSO) 8 (ppm): 9.72 (lH.s), 
7.97 (2H,d,8.6 Hz), 7.50 to 7.46 (3H,m f ), 
7.34(lH,dd,3.9 and 1.2 Hz), 7.28 
UH,dd,6.1 and 2.3 Hz), 7.23 (lH,dd,2.3 
and 1.2 Hz), 7.04 (lH,dd,3.5 and 1.4 
Hz), 6.79 UH,d,8.4 Hz), 6.59 UH,s), 

MS: 429.2 (calc). 430.2 (obs). 


54 


71ii 


258ii 


0 


F*H2-amino-5- 

(thiophen-2- 

yDphenylM- 

morpholinob 

enzamide 


l H NMR: (DMSO) 8 (ppm): 9.49 (lH.s), 
7.88 (2H,d,8.6 Hz), 7.43 (lH.s), 7.35 
{lH,d,8.0 Hz). 7.26 to 7.21 (2H,m), 7.04 
to 6.99 (3H,m), 6.78 (lH,d,8.4), 5.1 
(2H,s), 3.74 to 3.73 (4H,m), 3.29 to 3.23 
(4H,m) MS: 379.1 (calc), 380.1 (obs). 


54 


71jj 


258jj 


G 




W2-amino-5- 

(thiopherh2- 

yDphenylH- 

(3-methyl-5- 

oxo-4,5- 

dihydropyraz 

oU- 

yDbenzamide 


'H NMR: (DMSO) 8 (ppm): 9.70 (lH.s), 
8.03 (2H,d,8.8 Hz), 7.93 (lH,d,8.8), 7.70 
- 7.62 (lH,m), 7.46 UH.d.2.2 Hz), 7.34 
(lH,dd,4.1 and 1.0 Hz), 7.28(lH,dd,6.1 
and 2.2 Hz), 7.24 (lH,dd,2.5 and 1.0), 
7.03 (lH,dd. 3.5 and 1.6), 6.80 
(lH,d,8.4 Hz), 5.14 (lH.s), 4.19 (2H,m), 
2.12 (3H,s) MS: 390.1 (calc), 391.2 
(obs). 


54 


71kk 


258kk 




N-(2-arnino-5- 
(thiophen-2- 
yDphenylM- 
14- 

methylpipera 
zin-1- 

yDbenzamide 


'H NMR: (DMSO) 8 (ppm): 9.48 (s, 1H), 
7.87 (d, J= 9.0 Hz, 2H), 7.44 (d, J= 2.2 
Hz, 1H), 7.34 (d, J= 4.9 Hz, 1H), 7.26 
(dd, J= 8.4, 2.2 Hz, 1H), 7.23 (d, J= 3.5 
Hz, 1H), 7.03 (dd, J- 5.1.3.7 Hz, 1H). 
6.99 (d, J= 9.0 Hz, 2H), 6.79 (d. J= 8.2 
Hz. 1H), 5.09 (s, 2H), 3.36 (t, J= 6.7 Hz, 
4H), 2.45 (t, J= 4.9 Hz, 4H), 2.23 (s, 3H). 
MS: 392.17 (calc), 393.2 (obs). 


54 


7111 


25811 


O 


W2-amino-5- 

(thiophen-2- 

yl)phenyl)ben 

zo[d]thiazole- 

6- 

carDOxamiae 


l H NMR: (DMSO) 8 (ppm): 9.87 (s, 
1H), 9.55 (s. 1H), 8.83 (s. 1H), 8.17 (q, 
J= 8.4 Hz, 2H), 7.50 (s, 1H), 7.35 (d, J= 
5.1 Hz, 1H). 7.30 (dd. J= 8.2, 1.8 Hz, 
1H), 7.24 (d. J= 3.3 Hz, 1H), 7.04 ft, J= 
4.5 Hz, 1H). 6.84 (d, J= 8.4 Hz, 1H), 
5 23 (s 2H) MS- 351 05 (calc) 352 0 
(obs). 


54 


71m 
m 


258m 
m 


0 


V 


4-((2-amino- 
Sfthiophen- 
2- 

yDphenyDcar 
bamoyllphen 
yl 4- 
hydroxybenz 
joate 


l H NMR: (DMSO) 8 (ppm): 9.76 (lH.s), 
8.07 (2H,d,8.6), 7.97 (2H,d,8.4 Hz), 7.46 
(1H.S), 7.39-7.33 (3H,m), 7.29 
(lH.dd,6.1 and 2.2), 7.24 (lH,d,3.5), 
7.04 (lH,dd,3.5 and 1.6 Hz), 6.91 - 6.89 
(2H,m), 6.80 (lH,d,8.4), 5.19 (2H,s). 
4.15(lH,s).MS: 430.1 (calc), 431.1 
(obs). 
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Stmcturp 
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Characterization 


Sche 
me 


71nn 


258nn 




hK2*amino-5- 

(thiophen-2- 

yDphenyDthio 

phene-3- 

carboxamide 


J H NMR: (DMSO) 8 (ppm): 9.58 (s, 
1H), 8.32 (s, 1H). 7.62 (d, J= 2.0 Hz, 
2H), 7.42 (d, J= 2.0 Hz, 1H), 7.34 (d, J= 
5.1 Hz, 1H), 7.28 (dd, J= 8.2, 2.0 Hz, 
1H), 7.23 <d, J= 2.9 Hz. 1H), 7.03 (dd, 
J= 5.1,3.7 Hz, 1H), 6.79 (d, J= 8.4 Hz, 

1H) 5 15(s 2H1 MS- 3f)f) (M fralrl 

301.1 (obs) 


54 


71oo 


258oo 


o 

{Vs H NH 2 


hH2-amino-5- 

(thiophen-2- 

yl)pheny!)-3- 

methylbenzo 

bjthiophene- 

2- 

carboxamide 


l H NMR: (DMSO) 6 (ppm): 9.58 (s, 
1H), 7.97 (dt, J= 41.5, 3.7 Hz, 2H), 7.54 
(s, 1H), 7.49 (t, J= 5.1Hz, 1H), 7.29 (dd, 
J= 8.2, 2.0 Hz, 1H), 7.24 (d, J= 2.9 Hz, 
1H), 7.04 (t, J= 4.9 Hz, 1H), 6.82 (d, J= 
8.4 Hz. 1H), 5.17 (s, 2H), 2.68 (s, 3H). 
MS: 364.07 (calc) 365.1 (obs) 


54 


71pp 


258pp 


T 


W2-amino-5- 

(thiophen-2- 

yllphenylM- 

hydroxybenz 

amide 


*H NMR: (DMSO) 5 (ppm): 9.49 (lH,s), 
7.85 (2H,d,8.6), 7.43 (lH.s,), 7.34 
(lH,d,5.1 Hz), 7.26 (lH,d,6.1 Hz), 7.22 
(lH,d,3.5 Hz), 7.03 (lH,dd,5.1 and 0 Hz), 
6.84- 6.77 (3H,m), 5.09 (2H,s) MS: 
310.1 (calc), 311.1 (obs). 


54 


71 qq 


258qq 


O 


f\K2-amino-5- 

(thiophen-2- 

yDphenylM- 

methoxybenz 

amide 


'H NMR: (DMSO) 6 (ppm): 9.59 (s, 1H); 
7.97 (d, J=8.8 Hz; 2H); 7.43 (d; J=2.2 
Hz; 1H); 7.34 (dd; J=1.2, 5.1 Hz; 1H); 
7.27 (dd; J=2.2, 8.2 Hz; 1H); 7.23 (dd; 
J=1.2. 3.5 Hz; 1H); 7.04 (d; J=8.8 Hz; 
2H); 7.03 (m, 1H); 6.79 (d; J=8.2 Hz; 
1H); 5.12 (bs, 2H); 3.84 (s, 3H).MS: calc: 
324.4; found: 325.2 (M+H) 


54 


71rr 


258rr 


o 

lYr 


N-{2-amino-5- 

(thiophen-2- 

yDphenylM- 

bromobenza 

mide 


'H NMR: (DMSO) & (ppm): 9.78 (s, 1H); 
7.93 (d, J=8.5 Hz; 2H); 7.71 (d, J=8.5 
Hz; 2H); 7.43 (d; J=1.9 Hz; 1H); 7.33 
(dd; J=1.2. 5.1 Hz; 1H); 7.28 (dd; J=1.9, 
8.3 Hz; 1H); 7.23 (dd; J=1.2, 3.5 Hz; 
1H); 7.03 (dd; J= 3.5, 5.1 Hz; 1H); 6.78 
(d; J=8.3 Hz; 1H); 5.20 (bs, 2H).MS: 
calc: 371.9 and 373.9; found: 373.1 and 
375.1 (M+H) 


54 


71ss 


258ss 


ok 

w 


W2-amino-5- 

(thiophen-2- 

yllphenyDben 

zofuran-2- 

carboxamide 


l H NMR: (DMSO) 5 (ppm): 9.73 (s, 1H); 
7.99 (s, 1H); 7.97 (s, 1H); 7.56 (d, J=7.2 
Hz; 1H); 7.50 (m. 2H); 7.45 (d; J=2.1 Hz; 
1H); 7.33 (dd; J=1.0. 5.1 Hz; 1H); 7.28 
(dd; J=2.1. 8.2 Hz; 1H); 7.23 (dd; J=1.0. 
3.5 Hz; 1H); 7.03 (dd; J= 3.5. 5.1 Hz; 
1H); 6.79 (d; J=8.2 Hz; 1H); 5.12 (bs, 
2H).MS: calc: 334.4; found: 335.1 (M+H) 
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Structure 


Name 


Characterization 


Sche 
me 


71tt 


258tt 




N-(2-amino-5- 
thiophen-2- 
yl)phenyl)ben 
zamide 


l H NMR: (CD30D) 8 (ppm): 8.52 (s, 
1H); 7.76 (d; J=7.4 Hz; 1H); 7.65 (d; J= 
8.4 Hz; 1H); 7.63 (s, 1H); 7.56 (d; J= 2.0 
Hz;lH); 7.49 (m, 1H); 7.37 (dd; J=2.1, 
8.3 Hz; 1H); 7.34 (m, 1H); 7.23 (m, 2H); 
7.02 (dd;J=3.7, 5.3Hz;lH); 6.91 (d; 
l-ft 3 H7* 1 H) MS- ralr- ?Q4 4- found" 
295.2 (M+H) 


54 


71uu 


258uu 


j 


hH2-amino-5- 

{thiophen-2- 

yDphenyl)- 

3,4-dihydro- 

4-methyl-2H- 

benzo[b][l,4] 

oxazine-7- 

carboxamide 


*H NMR: (DMSO) 5 (ppm): 9.40 (s, 
1H), 7.50 (d, J= 8.4 Hz, 1H), 7.42 (s, 
1H), 7.34 (d, J= 5.3 Hz, 2H), 7.25 (d, J= 

8.2 Hz, 1H), 7.22 Id, J= 2.7 Hz, 1H), 

7.03 (t, J= 4.9 Hz. 1H), 6.78 (d, J= 8.4 
Hz, 1H), 6.73 (d, J= 8.6 Hz, 1H), 5.06 (s, 
2H1.4.23 (d, J= 4.1 Hz, 2H), 3.30 (m. 

366.1 (obs) 


54 


71 ww 


258ww 


OMe ) 
H 2 N 


iSH2-aminc>-5- 

(thiophen-2- 

y!)phenyl)-7- 

methoxybenz 

ofurarv2- 

carboxamide 


l H NMR: (DMSO) 5 (ppm): 9.90 (s, 
1H); 7.71 (s, 1H); 7.46 (d, J= 2.0 Hz; 
1H); 7.35 (s, 1H); 7.34 (m, 1H); 7.30 (dd; 
J=2.0, 8.4 Hz; 1H); 7.27 (d; J= 7.9 Hz; 
1H); 7.24 (m. 1H); 7.08 (d; J= 7.9 Hz; 
1H); 7.04 (dd; J= 3.7, 5.1 Hz; 1H); 6.80 
(d; J=8.2 Hz; 1H); 5.12 (bs, 2H); 3.98 (s; 
on), mo. caic. odh.**, Tounu. ooo.i 
(M+H) 


54 


72a 


261a 


\i^S HN— d > 


l\K2-amino-5- 

(thiophen-2- 

yl)phenyl)-5- 

bromobenzol 

blthiophene- 

2- 

carboxamide 


'H NMR: (DMSO) 6 (ppm): 10.08 (s, 
1H), 8.27 (s. 1H), 8.23 (d. J=1.8 Hz, 1H), 
8.02 (d, J=8.6 Hz, 1H), 7.60 (dd, J=8.6, 
2.0 Hz, 1H), 7.43 (d. J=2.3 Hz, 1H), 7.34 
(dd, J=5.0, 1.2 Hz, 1H), 7.30 (dd. J=8.2. 
2.2 Hz, 1H), 7.24 (dd, J=3.5, 1.2 Hz. 
1H), 7.03 (dd, J=5.1. 3.5 Hz. 1H), 6.79 
(d, J=o.t Hz, In), o.co is, tin), wis. 
(calc.) 429.0 (d) ; (obt.) 430.0 (d) (MH)\ 


55 


72b 


261b 


Meo rrvf /=< 

H,N 


N-(2-amino-5- 
(thiophen-2- 
yDphenyiy- 
5,6- 

dimethoxybe 
nzo[b]thioph 
ene-2- 

carboxamide 


l H NMR: (DMSO) 6 (ppm): 9.87 (s. 1H). 
8.14 (s, 1H). 7.58 (s, 1H). 7.44 (d, J=2.2 
Hz, 1H), 7.41 (s.lH), 7.34 (dd, J-5.1, 
1.1 Hz, 1H). 7.29 (dd, J=8.4, 2.3 Hz, 
1H), 7.03 (dd, J=4.9. 3.5 Hz. 1H). 6.80 
(d. J=8.4 Hz. 1H). 5.20 (s, 2H), 3.85 (s, 
3H). 3.84 (s, 3H). MS: (calc.) 410.1; 
(obt.)411.1(MH)\ 
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Name 


Characterization 


Sche 
me 


73 


262 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-5- 

(pyridin-3- 

yl)benzo[b]thi 

ophene-2- 

carboxamide 


*H NMR: (DMSO) 5 |ppm): 10.09 (s, 
1H), 8.99 (dd, J=2.3, 0.8 Hz, 1H). 8.58 
Idd, J=4.7, 1.6 Hz,lH), 8.38 (s.lH). 
8.33 (d, J= 1.4Hz. 1H), 8.17 (ddd, J=9.6, 
3.9. 1.8 Hz, 1H), 7.83 (dd, J=8.5, 1.8 
Hz, 1H), 7.53 - 7.50 (m, 2H), 7.46 (d, 
J=2.2Hz, 1H). 7.34 (dd, J=5.1, 1.2 Hz, 
1H), 7.31 (dd, J=8.2, 2.2 Hz, 1H), 7.25 
(dd, J=3.5, 1.2 Hz, 1H), 7.03 (dd, J=5.1, 
3.7 Hz, 1H), 6.81 (d, J=8.4 Hz, 1H), 5.74 
(s, 2H). MS: (calc.) 427.1; (obt.) 428.1 
(MH)\ 


57 


74 


264 




W2-amino-5- 

(thiophen-2- 

yDphenylMH- 

benzo[d)(l,3] 

dioxine-6- 

carboxamide 


'H NMR: (DMSO) 8 (ppm): 9.60 (s, 1H), 
7.82 (dd, J=8.6, 2.2 Hz, 1H), 7.74 (d. 
J=2.1Hz, 1H), 7.41 (d, J=2.1Hz, 1H), 
7.33 (dd, J=5.1, 1.2 Hz, 1H), 7.26 (dd, 
J=8.4, 2.3 Hz, 1H), 7.21 (dd, J=3.5, 1.2 
Hz, lH),7.02(dd, J=5.1,3.8Hz, 1H), 
6.94 (d, J=8.6 Hz, 1H), 6.77 (d, J=8.4 
Hz, 1H), 5.32 (s, 2H), 5.11 (s, 2H), 4.94 
(s, 2H).MS: (calc.) 352.1; (obt) 353.1 
(MH)\ 


57 


75 


269 


HjN 


W2- 

morpholinoet 

hoxy)-N-(2- 

amino-5- 

(thiophen-2- 

yl)phenyl)ben 

zofuran-2- 

carboxamide 


»H NMR: (DMSO) 6 (ppm): 7.21 (d, 1H), 
7.14 (d, 2H), 6.95 (d, 1H), 6.84 - 6.79 
(m, 3H). 6.62 - 6.57 (m, 2H), 6.49 (d, 
1H), 3.80 (m, 2H), 3.30 (m, 4H), 2.46 (m, 
2H), 2.21 (m, 4H). MS: (calc.) 463.2; 
(obt.) 464.2 (MHr. 
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Characterization 


Sch 
erne 


76 


273 


0 

^cA^ Ar NH2 

Or 

N"NH 


N-<2-amino- 

5^3H-l,2 f 3- 

triazoW- 

/DphenylM- 

methoxyben 

zamide 


l H NMR: (DMSO) 8 (ppm): 9.62 (s, 1H); 
8.08 (bs, 2H); 7.97 (d, J=8.5 Hz; 2H); 
7.62 (s, 1H); 7.45 (d, J=8.2 Hz; 1H); 7.03 
(d, J=8.5 Hz; 2H); 6.82 (d, J=8.2 Hz; 1H); 
5.11 (bs, 2H); 3.83 (s, 3H). 
MS: calc: 309.3; found: 310.1 (M+H) 


59 


77 


277 


O 

N'NH 


fW2-amino- 

5-UH- 

tetrazol-5- 

yDphenylM- 

methoxyben 

zamide 


*H NMR: (DMSO) 8 (ppm): 9.63 (s, 1H); 
7.98 (d, J=8.8 Hz; 2H); 7.81 (d, J= 2.0 
Hz; 1H); 7.61 (dd; J=2.0, 8.4 Hz; 1H); 
7.04 (d, J= 8.8 Hz; 2H); 6.85 (d, J= 8.4 
Hz;lH); 3.85 (s, 3H). 
MS: calc: 310.3; found: 311.1 (M+H) 


61 



131 



WO 2005/030704 



PCT/US2004/031590 



Ex 
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Name 



Characterization 



Sch 
erne 



78 



283 




N-(2-amino- 
5-tthiophen- 
2-yl)phenyl)- 
1-methyHH- 
benzoldlimid 
azole-5- 
carboxamid 



H NMR: (DMSO) 5 (ppm): 9.75 Is, 1H). 
8.38 (d, J= 1.0 Hz, 1H), 8.34 (s, 1H), 7.95 
(dd; J=1.4, 8.4 Hz; 1H); 7.68 (d. J= 8.4 
Hz, 1H). 7.50 (d; J=2.2 Hz; 1H); 7.34 (dd; 
-1.0, 5.0 Hz; 1H); 7.28 (dd; J=2.2, 8.4 
Hz; 1H); 7.24 (dd; J=1.4, 3.6 Hz; 1H); 
04 (dd; J= 3.6, 5.0 Hz; 1H); 6.81 (d; 
1=8.4 Hz; 1H); 3.90 (s, 3H). 
MS: calc: 348.4; found: 349.1 (M+H) 



79 



286 



r 1 

\XJ H Ah, 



W2-amino- 
5-(thiophen- 
2-yDphenyl)- 
1-methyUH- 
benzold][l,2 
3]triazole5- 
carboxamid 



H NMR: (DMSO) 6 (ppm): 9.88 (s, 1H); 
8.75 (s. 1H), 8.15 (dd; J=1.0, 8.6 Hz; 1H); 
95 (dd, J= 1.0, 8.6 Hz. 1H), 7.49 (d, J= 
0 Hz, 1H), 7.34 (dd; J=1.2, 5.1 Hz; 1H); 
30 (dd; J=2.0, 8.3 Hz; 1H); 7.24 (dd; 
=1.2, 3.5 Hz; 1H); 7.04 (dd; J= 3.5, 5.1 
Hz; 1H); 6.81 (d; J=8.3 Hz; 1H); 5.24 (bs, 
2H); 4.37 (s, 3H). 

MS: calc: 349.4; found:350.1 (M+H) 



79aa 



286aa 




N-(2-amino- 
5-(thiophei> 
2-yl)phenyl)- 
2- 

methylbenzo 
oloxazole-6- 
carboxamid 



H NMR: (DMSO) 5 (ppm): 9.80 (s, 1H); 
18.29 (d, J= 1.4 Hz, 1H), ), 8.00 (dd; 
i=1.4, 8.4 Hz;lH); 7.76 (d, J= 8.2 Hz, 
1H), 7.46 (d; J=2.0 Hz; 1H); 7.34 (dd; 

1.0. 5.0 Hz; 1H); 7.30 (dd; J=2.0, 8.4 
Hz; 1H); 7.23 (dd; J=1.0. 3.5 Hz; 1H); 
7.04 (dd; J= 3.5, 5.0 Hz; 1H); 6.80 (d; 
=8.2 Hz; 1H); 5.20 (bs. 2H); 2.67 (s, 3H) 
MS: calc: 349.4; found: 350.0 (M+H) 



80 



291 



o 



|\H2-amino- 
Wthiophen- 
2- 

yllphenyDH- 
imidazo(l,2- 
alpyridine-6- 
carboxamid 



'H NMR: (CD30D) 5 (ppm): 9.19 (s 
1H); 7.99 (s, 1H); 7.86 (d; J=8.5 Hz; 1H) 
7.67 (s, 1H); 7.64 (d; J=8.5 Hz; 1H); 7.50 
(s, 1H); 7.37 (d; J= 8.5 Hz; 1H); 7.22 (d 
J= 4.9 Hz; 1H); 7.21 (m. 1H); 7.01 (t; J= 
4.9 Hz; 1H); 6.91 (d; J=8.5 Hz; 1H). 
MS: calc: 334.4; found: 335.1 (M+H) 



81 



296 




l H NMR: (DMSO) 5 (ppm): 9.73 (s, 1H) 
N-(2-amino- 8.62 (dt, J= 1.2; 6.8 Hz, 1H), 8.50 (d, J= 
Wthiophen- 0.7 Hz; 1H); 7.76 (d; J=2.2 Hz; 1H); 7.66 
2- (d, J= 0.7 Hz, 1H), 7.39 (dd; J=1.6, 6.8 

/DphenyDH- Hz; 1H); 7.36 (dt; J-1.6. 4.9 Hz; 1H); 
imidazoll,2- 7.26 (dd; J=2.2, 8.2 Hz; 1H); 7.24 (dd; J= 
a]pyridine-2- 1.2, 3.6 Hz; 1H); 7.05 (m; 1H); 7.01 (dd; 
carboxamid (J= 1.2, 6.8 Hz; 1H); 6.84 (d; J=8.2 Hz; 
1H); 5.13 (bs, 2H). 

IMS: calc: 334.4; found: 335.1 (M+H). 



82 



301 




4-{(3,4- l H NMR: (DMSO) 5 (ppm): 10.1 (s, 1H); 
dimethoxyph9.52 (s, 1H); 8.00 (s, 1H); 7.92 (d. J=7.0, 
enylamino)m 2H); 7.49 (d, J=7.0, 2H); 7.42 (m, 1H); 
ethyl}-hM2- 7.33 (d, J=8.0, 1H); 7.29 (s, 1H); 7.07 (s, 
tiydroxy-5- 1H); 6.93 (d, J=8.0, 1H); 6.65 (d, J=8.5 
!thiophen-2- 1H); 6.32 (s, 1H); 5.98 (m, 2H); 4.30 (s, 
/l)phenyl)ben2H); 3.65 (s, 3H); 3.58 (s, 3H). 
zamide MS: calc: 460.5; found: 461.1 (M+H) 
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Characterization 


Sch 
erne 


83 


302 


0 

r* 


N-(2-amino- 
S<5- 

methylthioph 
en-2- 

yDphenylM- 
methoxyben 
zamide 


*H NMR: (DMSO) 6 (ppm): 9.60 (s, 1H), 
7.96 (d, J = 8.0, Hz, 2H); 7.36 (d, J = 2.1 
Hz, 1H); 7.20 (dd, J = 2.1, 8.3 Hz, 1H); 
7.03 (d, J = 8.0, Hz, 2H); 7.00 (d, J = 3.5 
Hz, 1H); 6.78 (d, J = 8.3 Hz, 1H), 6.70 
(dd, J = 1.1, 3.5 Hz, 1H); 3.83 (s, 3H); 
2.42 (d, J = 1.1 Hz, 3H). 
MS: calc: 338.4; found: 338.4 (M+H). 


66 


84 


308 


o 

NYY^NH 

/ 


amino-5- 

(thiophen-2- 

yDphenyDcar 

>amoyl)-2- 

methyl-lH- 

benzoldlimid 

azoH- 

yDethyl 

acetate 


fH NMR: (DMSO) 6 (ppm): 9.70 (s, 1H), 
8.23 (s, 1H), 7.87 (dd; J=1.0, 8.4 Hz; 1H); 
7.62 (d, J= 8.4 Hz, 1H), 7.48 (d; J=2.0 
Hz; 1H); 7.34 (dd; J=0.8, 4.8 Hz; 1H); 
7.28 (dd; J=2.0, 8.0 Hz; 1H); 7.23 (dd; 
1=0.8, 3.6 Hz; 1H); 7.03 (dd; J= 1.2, 4.8 
Hz; 1H); 6.81 (d; J=8.0 Hz; 1H); 5.15 (bs, 
2H); 4.52 (t; J=4.8 Hz; 2H); 4.35 (t; J=4.8 
Hz; 2H); 2.60 (s, 3H); 1.91 (s, 3H). 
MS: calc: 434.5; found: 435.2 (M+H) 


67 


85 


309 


o 


^-(2-amino- 
5-{thiophen- 
2-yllphenyl)- 
H2- 

hydroxyethyl 

K2-methyl- 

11+ 

benzo[d]imid 
azole-5- 
carboxamid 
e 


l H NMR: (DMSO) 8 (ppm): 9.70 (s, 1H), 
8.22 (s, 1H) ( 7.84 (dd; J* 1.4, 8.2 Hz; 1H); 
7.57 (d, J= 8.4 Hz, 1H), 7.49 (d; J=2.2 
Hz; 1H); 7.34 {dd; J=1.4, 5.1 Hz; 1H); 
7.28 (dd; J=2.2, 8.2 Hz; 1H); 7.23 (dd; 
J=1.0, 3.5 Hz; 1H); 7.04 (dd; J= 3.5, 5.1 
Hz; 1H); 6.80 (d; J=8.4 Hz; 1H); 5.14 (bs, 
2H); 5.00 (bs, 1H); 4.28 (t; J=5.4 Hz; 2H); 
3.72 (t; J=5.4 Hz; 2H); 2.59 (s, 3H); 
MS: calc: 392.5; found: 393.2 (M+H) 


67 


86 


312 


0 


443,4- 

dimethoxyph 

enylaminolm 

ethylW-(2- 

iydroxy-5- 

(phenyi)phen 

/Dbenzamid 

e 


*H NMR: (DMSO) 6 (ppm): 3.62 (s,3H), 
3.69 (s,3H), 4.34 (d, J = 5.7 Hz, 2H), 6.03 
tm,2H), 6.35 (d, J = 2.2 Hz, 1H), 6.68 (d, 
J = 8.4 Hz, 1H), 7.03 (d, J = 8.4 Hz, 1H), 
7.32 (t, J = 7.2 Hz, 1H), 7.37 (dd, J = 
10.4, 1.6 Hz, 1H), 7.45 (t, J = 7.6 Hz, 
2H), 7.52 (d, J = 8.0 Hz, 2H), 7.59 (d, J = 
7.6 Hz, 2H), 7.95 (d, J = 8.0 Hz, 2H), 
8.03 (br s.lH), 9.58 (br s,lH), 10.00 (br 
S,1H) 

MS: (calc.) 454.5; (obt.) 455.4 (MHP 


68 


87 


313 


0 


EW-M- 

[(3,4,5- 

trimethoxyp 

henylamino) 

methyl- 

phenyl)W2- 

hydroxy-5- 

[phenyDphen 

yOacrylamid 

e 


H NMR: (DMSO) 5 (ppm): 3.54 (s,3H), 
3.68 (s,3H), 4.30 (d, J = 5.9 Hz, 2H), 5.92 
(s.2H), 6.13 (t, J = 6.3 Hz, 1H), 7.01 (d, J 
= 8.2 Hz, 1H), 7.21 (d, J = 15.7 Hz, 1H), 
7.29 (dd, J = 8.4, 2.3 Hz, 1H), 7.33 (d, J 
= 7.2 Hz, 1H), 7.42-7.50 (m,4H). 7.54 
7.64 (m,4H), 8.34 (s.lH), 9.55 (br s.lH), 
10.21 (br s.lH) 

MS: (calc.) 510.6; (obt.) 511.2 (MH)* 
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Characterization 


Sch 
erne 


88 


314 


0 

OOrV. 


2,3-dihydro- 

NK2-hydroxy- 

> 

phenyDphen 
/l)benzo[b][l 
4]dioxine-6- 
:arboxamid 
e 


l H NMR: (DMSO) 8 (ppm): 4.30 (d, J = 
5.9 Hz, 2H), 6.98 (d, J = 8.3 Hz, 1H), 
7.26-7.36 (m,2H), 7.42 (t, J = 7.3 Hz, 2H), 
7.50-7.60 (m,2H), 7.97 (br s,lH), 9.47 (br 
s.lH), 9.93 (br s.lH) 
MS: (calc.) 347.4; (obt.) 348.1 (MHP 


68 


89 


315 


r« — r6 

u 


hydroxy-5- 

(phenyl)phen 

ylW 8 -(* 

(phenyDphen 

yDoctanedia 

mide 


l H NMR: (DMSO) 8 (ppm): 1.34-1.46 
m,4H), 1.60-1.74 (m,4H), 2.38 (t, J = 6.8 
Hz, 2H), 2.47 (t, J = 7.0 Hz, 2H), 6.98 (d, 
J = 8.2 Hz, 1H), 7.20-7.70 (m,15H), 7.96 
!s,lH), 8.10 (s.lH), 9.34 (br s.lH), 10.00 
(br s,lH) 

MS: (calc.) 492.6; (obt.) 493.5 (MHK 


69 


90 


320 


o 

ca«.o AJ 8 - 

cfb 


2-[4- 

(Naphthalen 
e-2-sulfonyl)- 
piperazirvl- 
/0- 

pyrimidine-5- 

carboxylic 

acid (2- 

amino-5- 

thiopher>-2- 

yl-phenyD- 

amide 


'H NMR: (400.2 MHz, DMSO) 8 (ppm): 

9.52 (bs, 1H); 8.83 (s, 2H); 8.44 (s, 1H); 
8.20 (d, J= 7.6 Hz, 1H); 8.15 (d, J= 8.6 
Hz. 1H); 8.05 (d, J= 8.0 Hz. 1H); 7.75 (dd; 
J=1.8, 8.6 Hz; 1H); 7.69 (m, 2H); 7.37 (d, 
J= 1.8 Hz. 1H); 7.31 (dd; J=1.2, 5.1 Hz; 
1H); 7.25 (dd; J=2.2, 8.4 Hz; 1H); 7.19 
(dd; J= 1.2, 3.5 Hz; 1H); 7.01 (dd; J= 3.5, 
5.1 Hz; 1H); 6.74 (d, J= 8.2 Hz, 1H); 5.16 
(bs, 2H); 3.96 (t, J= 4.3 Hz, 4H); ); 3.07 (t, 
J= 4.3 Hz, 4H); MS: calc: 570.7; found: 
571.3 (M+H) 
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91 


323 


o 


2-14- 

(BiphenyW- 

ylcarbamoyD 

-piperazirvl- 

pyrimidine-5- 

carboxylic 

acid (2- 

amino-5- 

thiophen-2- 

yl-phenyl)- 

amide 


l H NMR: (400.2 MHz, DMSO) 8 (ppm): 

9.59 (bs, 1H); 8.93 (s, 2H); 8.75 (bs, 1H); 
7.63 (d, J= 1.2 Hz, 1H); 7.61 (m, 1H); 
7.57 (m, 4H); 7.41 (rn, 3H); 7.33 (dd; J= 
1.2, 5.1 Hz; 1H); 7.29 (m. 2H); 7.23 (dd 
J= 1.2, 2.5 Hz; 1H); 7.03 (dd; J= 3.7, 5.1 
Hz; 1H); 6.78 (d, J= 8.2 Hz, 1H); 5.22 (bs, 
2H); 3.93 (t, J= 3.9 Hz, 4H); ); 3.60 (t, J= 
3.9 Hz, 4H). 

MS: calc: 575.7; found: 576.3 (M+H) 


71 


92 


327 


N 


W2-Amino- 
5-(thiopherv 
2-yDphenyl}- 
4^pyridin-3- 
yDbenzamid 
e 


'H NMR: (400 MHz, DMSO-d ( ) 8 (ppm) 

9.80 (s, 1H), 8.98 (d, J=2.2 Hz, 1H), 8.6C 
(dd, J=4.7, 1.6 Hz.'lH), 8.17 (d, J=8.6 
Hz. 1H), 8.12 (d, J=8.0 Hz, 2H), 7.90 (d 
J=8.6 Hz, 2H), 7.52 (dd, J=7.2, 4.1 Hz 
1H). 7.48 (s, 1H), 7.35 (d. J=4.1 Hz, 1H) 
7.29 (dd, J=8.4, 2.3 Hz, 1H), 7.24 (d 
J=3.3 Hz, 1H), 7.04 (dd, J-5.1, 1.4, 1H) 
6.80 (d, J=8.2 Hz, 1H). 5.19 (s, 2H). 
LRMS: (m/z): 372.3 (MH*). 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


93 


333 




Iryriuirho-yij 
methyl 4-(2- 
hydroxy-5- 
(thiophen-2- 
/I) 

phenylcarba 
moyi) benzyl 
carbamate 


l H NMR: (Acetone-d 6 ) 8 (ppm): 9.37 
(bs, 1H), 9.35 (bs, 1H), 8.47 (d, J-1.2 Hz, 
8.38 (d, J=3.9 Hz, 1H), 7.97 (s, 1H), 7.87 
Id, J=8.4 Hz, 2H), 7.64 (d, J=7.4 Hz, 1H), 
7.35 (d, J=8.2 Hz, 2H), 7.25 (dd, J=8.4, 
2.3 Hz, 1H), 7.22 (dd, J=5.1, 1.2 Hz, 1H), 
7.16 (dd, J=3.7, 1.2 Hz, 1H), 6.93 (d, 
J=8.1 Hz, 1H), 6.93 (d, J=1.6 Hz, 1H), 
6.86 (d, J=8.4 Hz, 1H), 5.01 Is, 2H), 4.31 
(d, J=6.3 Hz, 2H). LRMS: (m/z): 460.2 
(MH + ). 
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94 


341 


V_/ N ~V H NH * 


2W4- 

Cyanobenzyl 

Ipiperazirvl- 

yl)W2- 

amino-5- 

(thiophen-2- 

/DphenylKhia 

zole-5- 

carboxamid 

e 


l H NMR: (400.2 MHz, CD 3 OD) 5 (ppm): 

7.95 (br.s, 1H), 7.75 <m, 1H), 7.68 (m, 
2H), 7.53 (t, 1H, J=7.6 Hz) f 7.42 (s, 1H), 
7.33 (d, 1H, J-8.2 Hz), 7.20 (m, 2H), 
7.00 (m, 1H), 6.87 (d, 1H, J=8.3 Hz), 
3.72 (s, 2H), 3.60 (m, 4H), 2.68 (m, 4H). 
MS: calc: 500.1; found: 501.2 (M+H) 
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95 


344 


a 


N-(2-Amino- 
Wthiophen- 
2-yDphenyl)- 
4^4- 

benzylpipera 
zin-1- 

yUbenzamid 


l H NMR: (400.2 MHz, CDCI 3 ) 5 (ppm): 

2.625 (t, J=5Hz, 4H), 3.35 (t, J=5Hz, 4H), 
3.59 (s, 2H), 4.00 (s, 2H), 6.84 (d, J=8Hz, 
1H), 6.90 (d, J=9Hz, 2H), 7.01 (m, 1H), 
7.16 (m, 2H), 7.25 (m, 6H), 7.50 (s, 1H), 
7.75 (s, 1H), 7.81 (d, J=9Hz, 2H). 
MS: calc: 468.0; found: 469.0 (M+H) 


75 


96 


347 


H 9 fl 

^ 0 M . NH 2 


NH2-amino 
5-(thiopherv 
2-yDphenyl)- 
N8- 

phenyloctan 
ediamide 


l H NMR: (400.2 MHz, CD 3 OD) 5 (ppm): 

7.51 <br.s. 2H), 7.38 (s, 1H), 7.16-7.27 
tm, 5H), 6.9-7.1 (m, 2H), 6.84 (m, 1H), 
2.42 (m, 4H), 1.76 (m, 4H), 1.49 (m, 4H). 
MS: calc: 421.2; found: 422.2 (M+H) 


76 


97 


349 


O 

0 


N^-Amino- 

5-(thiophei> 

2-yl)phenyl)- 

441,2- 

dihydro-2,4- 

dioxoquinaz 

olin-3(4H)- 

/DmethyDbe 

nzamide 


l H NMR (DMSO-de) O(ppm): 11.57 (s, 
1H), 9.81 (s, 1H), 7.95-7.92 (m, 3H), 7.68 
[td, J=7.2, 1.4 Hz, 1H), 7.48 (d, J=1.8 Hz, 
1H), 7.42 (d, J=8.2 Hz, 2H), 7.38 (d, 
J=5.1 Hz, 1H), 7.34 (dd, J=8.2, 2.0 Hz, 
1H), 7.27 (d, J=3.3 Hz, 1H), 7.24-7.20 (m, 
2H), 7.05 (dd, J=4.9, 3.5 Hz, 1H), 6.89 (d. 
J=8.4 Hz, 1H), 5.17 (s, 2H). (The NH 2 
group is missing, overlapped by H 2 0). 
MS (m/z): 468.53 (calc) 469.2 (MH+) 
found). 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


98 


355 


H 2 N 


tert-Butyl 4- 
5-(2-amino- 
5-(thiophen- 
2-yD 

phenylcarba 
moyl) 

thiophen-2- 

y» 

piperidine-1- 
carboxylate 


'H NMR: (CDjOD) 8 (ppm) 7.73 (d, 
J=3.3 Hz, 1H), 7.45 <d, J=2.1 Hz. 1H), 
7.34 (dd, J=8.2, 2.2 Hz, 1H). 7.23 - 7.19 
m, 2H), 7.01 (dd, J=4.7, 3.7 Hz, 1H), 
6.96 (d, J=3.9 Hz, 1H), 6.88 (d, J=8.1 Hz, 
1H), 4.17 (d, J=13.1 Hz, 2H), 3.00 - 2.90 
m, 2H), 2.04 (d. J=12.1 Hz, 2H), 1.60 - 
1.54 <m, 2H). 


78 


99 


358 


0 


[\K2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
2-(2- 

morpholinoe 
thylH,3- 
dioxoisoindo 
line-5- 

carboxamid 
e 


'H NMR: (DMSO) 6 (ppm): 10.03 (s. 
1H), 8.45 (s, 1H), 8.38 (d. J= 7.6 Hz, 1H), 
7.99 (d, J= 7.6 Hz, 1H), 7.44 (d, J= 2.0 
Hz, 1H), 7.32 (dd, J= 11.9, 5.1 Hz, In), 
7.28 (d, J= 2.0 Hz, 1H), 7.03 (d, J= 4.9 
Hz, 1H), 6.78 (d, J= 8.2 Hz, 1H), 5.27 (s, 
2H), 3.73 (t, J= 6.3 Hz, 2H), 3.48 (m, 4H), 
2.54 (t, J= 6.5 Hz, 2H), 2.41 (m, 4H). MS: 
476.15 (calc), 477.2 (obs). 


79 


100 


361 


0 

JO 1 ^ 


iNiZ-amino- 

5-UH- 

imidazol-1- 

yl)phenyl)-4- 

methoxyben 

zamide 


l H NMR: (DMSO) 8 (ppm): 9.62 (s, 1H), 
7.96 (d, J= 9.0 Hz, 3H), 7.52 (m, 1H), 
7.42 (d, J= 2.5 Hz, 1H), 7.19 (dd, J= 8.6, 
2.5 Hz, 1H), 7.04 (d, J= 8.8 Hz, 2H), 7.03 
(s, 1H), 6.85 (d, J= 8.4 Hz, 1H), 5.1 1 (s, 
2H), 3.83 (s, 3H). MS: 308.13 (calc), 
309.2 (obs). 
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Synthetic Schemes and Experimental Procedures 

[0157] The compounds of the invention can be prepared according to the reaction schemes for 

the examples illustrated below utilizing methods known to one of ordinary skill in the art. These 

schemes serve to exemplify some procedures that can be used to make the compounds of the 

invention. One skilled in the art will recognize that other general synthetic procedures may be used. 

The compounds of the invention can be prepared from starting components that are commercially 

available. Any kind of substitutions can be made to the starting components to obtain the compounds 

of the invention according to procedures that are well known to those skilled in the art. 

[0158] The compounds according to paragraphs (0094] - [0095] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/087057. 

[0159] The compounds according to paragraphs [0105] - [0106] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/076422. 

[0160] The compounds according to paragraphs [01 1 1] - [01 1 3] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/075929. 

[0161] The compounds according to paragraphs [01 14] - [01 16] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/076395. 
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[0162] The compounds according to paragraphs [0117] - [0119] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/076400. 

[0163] The compounds according to paragraphs [0120] - [0122] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/076401. 

[0164] The compounds according to paragraphs [0123] - [01 25] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/076421. 

[0165] The compounds according to paragraphs [0126] - [0128] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/076430. 

[0166] The compounds according to paragraphs [0129] - [0131] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/076438. 

[0167] The compounds according to paragraphs [0132] - [0134] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of WO 03/92686. 

[0168] The compounds according to paragraph [0135] can be routinely synthesized using 

techniques described herein in conjunction with the teachings of WO 03/024448. 

[0169] The compounds according to paragraphs [01 36] - [01 37] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of JP 2003137866. 

[0170] The compounds according to paragraph [0138] - [0139] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of JP 11-269146 (1999). 

[0171] The compounds according to paragraphs [0140] - [0141] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of JP 11-302173 (1999). 

[0172] The compounds according to paragraphs [0142] - [0143] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of JP 2001 131 130. 

[0173] The compounds according to paragraphs [0144] • [0145] can be routinely synthesized 

using techniques described herein in conjunction with the teachings of JP 10152462, JP 

2002332267, and JP 11-302173. 

[0174] The compounds according to paragraphs [0146] - [0147] can be routinely synthesized 
using techniques described herein in conjunction with the teachings of US 6,174,905. 
[0175] The compounds according to paragraphs [0146] can be routinely synthesized using 
techniques described herein in conjunction with the teachings of WOO1/70675. 
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Example 1 




N-[2-amino-5-(2-thienyl)phe^ (6) 

Scheme 1 




R-B(OH) 2 (| 

Pd(TPP) 4 , POT 
H 2 0, K 2 C0 3 R 
DME, 80°C 

,C0 2 H 




Ar' 



Ar' 




6: example 1 




Nl _l 2 SnCI 2 ; NH 4 OAc 



BOP; Py; NaH; rT; 2.5h Q 



THF, MeOH, H20 
75° C; 60 min 



Ar 




Ri 




NO, 



Step 1. 5-BromO-2-nitro-phenylamine {2} 

[0176] To a solution of potassium tert-butoxide (14.5 g; 129.2 mmol) and copper(l) chloride (301 
mg; 3.04 mmol) in ethyleneglycol dimethylether (120 mL), stirred at 0°C under nitrogen, a solution of 
l-bromo4-nitro-benzene (1, 6.141 g; 30.4 mmol) and 0-methyl-hydroxylamine hydrochloride (3.174 
g; 38 mmol) in N,AWimethylformamide (65 mL) was added drop wise over 103 min, the cooling bath 
was removed and the mixture was allowed to react at room temperature for 3h, diluted with ethyl 
acetate (600 mL) and washed with saturated aqueous ammonium chloride. The organic layer was 
dried (MgS0 4 ) P filtered and concentrated. After purification by flash chromatography (eluent 25% ethyl 
acetate in hexane), 4.96 g (75% yield) of compound 2 were obtained. 

[0177] l H NMR: (400.2 MHz, CDCI 3 ) 5 (ppm): 7.98 (d, J=9.24, 1H); 7.02 (d, J=1.98, 1H); 6.82 
(dd, J=1.98 and 9.24, 1H); 6.12 (bs, 2H). 
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Step 2. 2-Nitro-5-thiophen-2-yl-phenylamine (3). 

[0178] A suspension of bromoarene 2 (5.85 g; 26.9 mmol) (or any other haloarene of choice); 2- 
thiopheneboronic acid (4.56 g, 35.6 mmol); (or the any other arylboronic acid of choice), tri-o-tolyl- 
phosphine (2.69 g; 8.8 mmol) and potassium carbonate (11.1 g; 80 mmol) in degassed 
ethyleneglycol dimethylether (70 mL) and water (35 mL), was treated with 
tetrakis(triphenylphosphine)palladium(0) (2.04 g, 1.77 mmol) and the mixture stirred on a preheated 
oil bath at 80° C for 18 h, diluted with dichloromethane (300 mL), washed with water, dried (MgS0 4 ) 
and concentrated. Purification by flash chromatography (eluent 50 % ether in hexane) afforded 
compound 3 (5.63g, 95% yield). 

[0179] 'H NMR: (400.2 MHz, DMSO) 6 (ppm): 7.97 (d, J=9.0, 1H); 7.69 (dd, J=1.2 and 5.1, 1H); 
7.60 (dd, J=1.2 and 3.6, 1H); 7.49 (bs, 2H); 7.27 (d. J=2.0, 1H); 7.18 (dd, J=3.6 and 5.1, 1H); 
6.97 (dd,J=2.0 and 9.0, 1H). 

Step 3. 4-[(3,4-Dimethoxy-phenylamino)-methyO-N-(2-nitro-5-thiophen-2-yl-phenyl)- 
benzamide (5). 

[0180] To a solution of nitrophenylamine (3, 460 mg, 2. 1 mmol), (or any other nitrophenylamine 
of choice, 1 eq); 4-[(3,4-dimethoxy-phenylamino>methyl]-benzoic acid (4, see below), 761 mg, 2.65 
mmol) (or any other acid of choice, 1.3 eq) and benzotriazol-l-yloxytris(dimethylamino)phosphonium 
hexafluorophosphate (BOP) (1095 mg, 2.47 mmol) in pyridine (15 mL), 60% sodium hydride in oil 
(563 mg, 14.1 mmol) was added portion wise under a stream of nitrogen, and the reaction was 
allowed to progress at room temperature for 2.5 h and diluted with toluene. Excess of NaH was 
quenched with acetic acid and the whole mixture was concentrated, re-dissolved in ethyl acetate and 
washed with a solution of NaHC0 3 in brine, dried (MgS0 4 ) and concentrated. After purification by flash 
chromatography (eluent 30% to 75% AcOEt in hexane), 883 mg (1.80 mmol, 86% yield) of amide 5 
were obtained. 

[0181] 'H NMR: (400.2 MHz, DMSO) 8 (ppm): 10.8 (s, 1H); 8.10 (d, J=2.0, 1H); 8.06 (d, J=8.6, 
1H); 7.90 (d, J=8.2, 2H); 7.74 (dd, J=1.0 and 4.9, 1H); 7.72 (dd, J=1.0 and 3.5, 1H); 7.69 (dd, 
J=2.2 and 8.7, 1H); 7.53 (d, J=8.2, 2H); 7.22 (dd, J=3.5 and 4.9, 1H); 6.64 (d, J=8.6, 1H); 6.31 (d, 
J=2.0, 1H); 6.01 (t, J=6.1, 1H); 5.98 (dd, J=2.2 and 8.4, 1H); 4.32 (d, J=6.1, 2H); 3.66 (s, 3H); 
3.59 (s, 3H). 

4-[(3,4-Dimethoxy-phenylamino)-methyl]-benzoic acid (4). 

[0182] To a solution of 3,4-dimethoxy-phenylamine (786 mg; 5. 13 mmol) and dibutyltindichloride 
(219 mg; 0.72 mmol) in ethyleneglycol dimethylether (7 mL), 4-formyl-benzoic acid (748 mg; 4.98 
mmol) was added. The suspension was stirred at room temperature for 10 min, treated with 
phenylsilane (1.0 mL; 7.9 mmol) and the mixture stirred at the same temperature for 12 h. Methanol 
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and a few drops of water were added, stirred for 5h, concentrated under vacuum, suspended in 
dichloromethane and stirred for one day at room temperature. After filtration, pure acid 4 (1.13 g; 
79% yield) was obtained as a beige solid. 

[0183] l H NMR: (400.2 MHz, DMSO) 5 (ppm): 7.86 (d, J=8.2, 2H); 7.44 (d, J=8.2, 2H); 6.63 (d, 
J=8.5, 1H); 6.29 (d, J=2.3, 1H); 5.96 (dd, J-2.3, 8.5, 1H); 5.96 (bs, 1H); 4.28 (s, 2H); 3.64 (s, 3H); 
3.58 (s, 3H). 

Step 4. /\H2-Amino-5-thiophen-2-yl^ 
benzamide (6) 

[0184] A suspension of compound 5 (250 mg, 0.51 1 mmol) (or any other nitroamide of choice, 
1 eq) and tin(ll) chloride dihydrate (2.30g r 10.2 mmol) in a 1:1:1 mixture THF/MeOH/water (18 ml) 
was stirred at 75 °C in a sealed tube for lh, diluted with ethyl acetate and washed with saturated 
aqueous solution of NaHC0 3 , dried over Na 2 S0 4 and purified by flash chromatography, eluent 20% 
EtOAc in dichloromethane, to afford 138 mg (59% yield) of the title compound 6. 
[0185] *H NMR: (400.2 MHz, DMSO) 5 (ppm): 9.66 (s, 1H); 7.92 (d, J=8.4, 2H); 7.46 (d, J=8.4 t 
2H); 7.44 (d, J=2.0, 1H); 7.34 (dd, J=l.l; 5.0, 1H); 7.27 (dd, J=2.0; 8.2, 1H); 7.22 (dd, J=l.l and 
3.6, 1H); 7.03 (dd, J=3.6, 5.0, 1H); 6.78 (d, J=8.5, 1H); 6.64 (d, J=8.5, 1H); 6.31 (d, J=2.5, 1H); 
6.01-5.97 (m, 2H); 5.14 (bs, 2H); 4.30 (d, J=6.1, 2H); 3.66 (s, 3H); 3.58 (s, 3H). 

Table 2 

Characterization of compounds prepared according to Scheme 1 

o 



H,C. 





NH 



Ar 




NH 2 



Cpd 


Ex 


R 


Ar 


Name 


Characterization 


7 


la 


OMe 




N-<2-Amino-5- 

thiophen-3-yl- 

phenyl)-4-[(3,4- 

dimethoxy- 

phenylamino)- 

methyl]- 

benzamide 


] H NMR: (DMSO) 6 (ppm): 9.66 (s, 1H), 7.93 (d, J = 8,4 
Hz, 2H), 7.55-7.53 (m, 2H), 7.49-7.43 (m, 3H), 7.39 (dd, 
J = 4.7, 1.6 Hz, 1H), 7.33 (dd, J = 8.2, 2.2 Hz, 1H), 
6.79 (d, J = 8.4 Hz, 1H), 6.64 (d, J = 8.6 Hz, 1H), 6.31 
(d f J = 2.7 Hz, 1H), 6.00-5.75 (m, 2H), 5.01 (s, 2H), 
4.30 (d, J = 6.1 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H). MS: 
(calc.) 459.2; (obt.) 460.5 (MH) + . 


8 


lb 


OMe 




W2-Amino-5- 

furan-3-yl- 

phenyl>4-[(3,4- 

dimethoxy- 

phenylamino)- 

methyl)- 

benzamide 


J H NMR: (DMSO) 5 (ppm): 9.65 (s, 1H), 7.94-7.91 (m, 
3H), 7.64 (s, 1H), 7.46 (d, J = 7.4 Hz, 2H), 7.36 (s, 1H), 
7.21 (d, J = 7.4 Hz, 1H), 6.79-6.76 (m, 2H), 6.64 (d, J = 
8.4 Hz, 1H), 6.31 (s, 1H), 6.01- 5.97 (m, 2H), 4.96 (s, 
2H), 4.30 (d, J= 4.3 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H). 
MS: (calc.) 443.2; (obt.) 444.5 (MH) + . 
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9 


lc 


OMe 




N-(4-Amino- 

bipnenyl-3-yl)-4- 

[(3,4- 

dimethoxy- 
phenylamino}- 
methyll- 
benzamide 


l H NMR: (DMSO) 5 (ppm): 9.66 (s, 1H), 7.93 (d, J = 8.0 
Hz, 2H)', 7.54-7.46 (m, 5H), 7.37 (dd, J = 7.7, 7.7 Hz, 
2H), 7.31 (dd, J = 8.4, 2.3 Hz, 1H), 7.22 (dd, J = 7.2, 
7.2 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1H), 6.64 (d, J = 8.6 
Hx, 1H), 6.31 (d, J = 2.5 Hz, 1H), 6.00-5.97 (m, 2H), 
5.08 (s, 2H), 4.30 (d, J = 6.1 Hz, 2H), 3.66 (s, 3H), 
3.59 (s, 3H). MS: (calc.) 453.2; (obt.) 454.5 (MH)\ 


10 


Id 


OMe 


\\ // 
T 

<VW\ 


W2-Amino-5- 

benzo[b)thioph 

en-2-yl-phenyl)- 

4-1(3,4- 

dimethoxy- 

phenylamino}- 

methyl]- 

benzamide 


'H NMR: (DMSO) S (ppm): 9.67 (s, 1H), 7.94 (d, J = 8.4 
Hz, 2H). 7.87 (d, J = 8.0, 1H), 7.73 (d, J = 7.6 Hz, 1H) 
7.58 (d, J = 2.3 Hz, 1H), 7.55 (s, 1H), 7.48 (d, J = 8.o' 
Hz, 2H), 7.41 (dd, J = 8.3, 2.3 Hz, 1H), 7.32 <ddd, J = 
7.4, 7.4, 1.2 Hz, 1H), 7.25 (ddd, J = 7.5. 7.5, 1.2 Hz, 
1H), 6.83 (d, J = 8.4 Hz, 1H), 6.64 (d, J = 8.6 Hz, 1H), 
6.32 (d, J = 2.5 Hz, 1H), 6.00-5.97 (m. 2H), 5.32 (s, 
2H), 4.31 (d. J = 6.3 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H). 
MS: (calc.) 509.2; (obt.) 510.5 (MH)*. 


11 


le 


OMe 


> 

Zr-NBOC 

o 


2-(4-Amino-3- 

{44(3,4- 

dimethoxy- 

phenylamino)- 

methyl]- 

benzoylaminol- 

phenyl)-pyrrole- 

1-carboxylic 

acid tert-butyl 

ester 


'H NMR: (DMSO) 5 (ppm): 9.60 (s, 1H), 7.89 (d, J = 8.2 
Hz, 2H), 7.46 (d, J = 8.2 Hz. 2H), 7.23 (dd, J = 3.3, 1.8 
Hz, 1H), 7.14 (d, J = 2.0 Hz. 1H), 6.91 (dd, J = 8.2, 2.2 
Hz, 1H), 6.74 (d, J = 8.2 Hz. 1H), 6.64 (d, J = 8.6 Hz, 
1H), 6.31 (d, J = 2.5 Hz, 1H), 6.20 (t, J = 6.5 Hz. 1H), 
6.08 (dd, J = 3.3. 1.8 Hz, 1H), 5.99-5.96 (m, 2H), 5.00 
(s, 2H), 4.29 (d. J = 6.1 Hz, 2H), 3.65 (s, 3H), 3.58 (s, 
3H), 1.35 (s, 9H). MS: (calc.) 542.3; (obt.) 543.5 (MH)*. 


12 


If 






N-(2-Amino-5- 

thiophen-2-yl- 

phenvl)-4-[(3- 

fluoro-4- 

methoxy- 

phenylamino)- 

methyl]- 

benzamide 


'H NMR (400 MHz. DMSO d 6 ): 9.64 (s, 1H); 7.92 (d, 2H 
J=8.2 Hz); 7.45 (d, 2H, J=8.2 Hz); 7.43 (s. 1H); 7.35 

(dd 1H 1-1 0 S 1 1-bV 7 97 Mri 1U 1 0 0 qa u,\. 

7.21 (dd. 1H, J.1.2, 3.5Hz); 7.02 (dd, 1H; J=3.7, 5.1 
Hz ); 6.85 (t, 1H, J=8.9 Hz); 6.78 (d, 1H, J=8.2Hz); 
6.40 (dd, 1H, J=2.7, 14.0Hz); 6.31-6.28 (m,lH); 6.23 
(bt, 1H, J=6.2 Hz); 5.13 (s, 2H); 4.30 (d, 2H, J=6.0 Hz). 
3.66 (s, 3H). 
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Scheme 2 
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16: example 2 r 1 



Step 1. 2-Nitro-4-thiophen-2-yl-phenylamine (14) 

[0186] Following the same procedure as described in Example 1, Step 2, but substituting 
compound 1 for compound 13, the title compound 14 was obtained in 89% yield. 
[0187] ] H NMR: (400.2 MHz, DMSO) 8 (ppm): 8.11 (d, J=2.15, 1H); 7.73 (dd, J=2.15, 8.8, 1H); 
7.59 (bs, 2H); 7.45 (dd, J=l.l, 5.4, 1H); 7.40 (dd, J=l.l, 3.8, 1H); 7.09 (m, 1H); 7.08 (dd, J=5.6, 
8.8, 1H). 

Step 2. 4-[(3,4-Dimetfioxy-phenylamino)-methyl]-N-(2-nitro-4-thiophen-2-yl-phenyl)- 
benzamide (15) 

[0188] Following the same procedure as described in Example 1, Step 3, but substituting 
compound 3 for compound 14, the title compound was obtained in 68% yield. J H NMR: (400.2 MHz, 
DMSO) 8 (ppm): 10.7 (s, 1H); 8.19 (d, J=2.0, 1H); 8.00 (dd, J=1.7, 8.6, 1H); 7.89 (d, J=8.0, 2H); 
7.80 (d, J=8.4, 1H); 7.67 (d, J=3.8, 1H); 7.64 (d, J= 5.1, 1H); 7.51 (d, J=8.0, 2H); 7.18 (t, J=3.8, 
1H); 6.64 (d, J=8.6, 1H); 6.31 (d, J=2.4, 1H); 6.31-5.96 (m, 2H); 4.31 (d, J-6.1, 2H); 3.66 (s, 3H); 
3.59 (s, 3H). 

Step 3. AK2-Amino-4-thiophen-2-yl-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]- 
benzamide (16) 

[0189] Following the same procedure as described in Example 1, Step 4, but substituting 
compound 5 for compound 15, the title compound was obtained in 47% yield. *H NMR: (400.2 MHz, 
DMSO) 8 (ppm): 9.59 (s, 1H); 7.90 (d, J=8.0, 2H); 7.46 (d, J=8.0, 2H); 7.45 (d, J=l.l, 1H); 7.34 
(dd, J=l.l, 3.5, 1H); 7.20 (d, J=8.1, 1.H); 7.09 (dd, J= 3.5, 4.9, 1H); 6.89 (dd, J=2.2, 8.1, 1H); 
6.64 (d, J=8.6, 1H); 6.32 (d, J=2.5, 1H); 6.0O5.97 (m, 2H); 5.07 (bs, 2H); 4.30 (d, J=6.1, 2H); 
3.66 (s, 3H); 3.59 (s, 3H). 
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Example 3 




CH 3 

N-{2-amino-4-bromophenyl)-4-{[(3 ( 4-dimethoxyphenyl)amino]methyl}benzamide (18) 

Scheme 2a 




OCH 3 

18: example 3 



N-(4-Bromo-2-nitro-phenyl)-4-[|3,4-dimethoxy-phenylamino)-methyl]-benzamide(17). 
[0190] Following the same procedure as described in Example 2, Step 2, but substituting 
compound 14 for compound 13, the compound 17 was obtained in 92% yield. 'H NMR: (400.2 MHz, 
DMSO)5 (ppm): 10.72 (s, 1H); 8.17 (d, J=2.0, 1H); 7.96 (dd, J=2.0, 8.6, 1H); 7.86 (d, J=7.9, 2H); 
7.69 (d, J= 8.6, 1H); 7.51 (d, J=7.9, 2H); 6.63 (d, J=8.4, 1H); 6.32 (d, J=2.0, 1H); 6.01-5.96 (m, 
2H); 4.31 (d, J=5.9, 2H); 3.65 (s, 3H); 3.58 (s, 3H). 

N-(2-Amjno-4-bromo-phenyl)-4-[(3 f 4-dimethoxy-phenylamino)-methyl]-benzamide(18) 
[0191] Following the same procedures as described in Example 2, Steps 3, but substituting 
compound 15 for compound 17, the compound 18 was obtained in 46% yield. 
'H NMR, (400.2 MHz, DMSO) 6 (ppm): 9.55 (s, 1H), 7.89 (d, J = 8.2 Hz, 2H), 7.45 (d, J = 8.4 Hz, 
2H), 7.07 (d, J = 8.4 Hz, 1H), 6.92 (d, J = 2.3 Hz, 1H), 6.69 (dd, J = 8.4, 2.3 Hz, 1H), 6.63 (d, J = 
8.4 Hz, 1H), 6.30 (d, J = 2.5 Hz, 1H), 6.00-5.96 (m, 2H), 5.22 (s, 2H), 4.29 (d, J = 6.3 Hz, 2H), 
3.65 (s, 3H), 3.58 (s, 3H). MS: (calc.) 455.1; (obt.) 456.4, 458.4 (MH) + . 

Example 4 
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22 



Step 1: Methyl 2>Dihydro-lH-indole-5-carboxylate (20). 

[0192] To a cold solution of methyl indole-5-carboxylate (2 g r 11.4 mmol) in glacial acetic acid at 
0°C (15 ml) sodium cyanoborohydride (1.075 g, 17.1 mmol) was slowly added. The mixture was 
allowed to warm-up and stirred at room temperature for one more hour, cooled again to 0°C and 
quenched with H 2 0. The pH of the resultant solution was adjusted to the value of 12 by adding 
aqueous NaOH, extracted with DCM, washed with brine and dried over MgS0 4 . The dried extract was 
concentrated in vacuum and purified by flash chromatography (eluent 30% EtOAc in hexane) to give 
the title compound 20 (1.62 g, 80%) as a beige solid. l HWMR (DMSO) 5: 2.94 (t, J = 8.6 Hz, 2H); 
3.51 (dt, J = 1.2, 8.6 Hz, 2H); 3.71 (s, 3H); 6.42 (d, J = 8.0 Hz, 2H); 7.54 (m, 2H). 

Step 2: Methyl l-(3 f 4,5-Trtmethoxy-benzyl)-2 r 3-dihydro-lH-indole-5-carboxylate (21) 
[0193] To a solution of 20 (300 mg, 1.69 mmol), 3,4,5-trimethoxybenzaldehyde (365 mg, 1.86 
mmol) and dibutyltin dichloride (51 mg, 0.17 mmol) in THF (8 mL) was added phenylsilane (229 pi, 
1.86 mmol). The mixture was stirred overnight at room temperature under nitrogen. Additional 
aldehyde and phenylsilane were added and the stirring continued until starting material was 
consumed. THF was evaporated in vacuum and the residue was purified by flash chromatography 
(eluent 20% EtOAc in hexane). The compound was further purified by re-crystallization in a mixture 
EtOAc/hexane and finally by a second flash chromatography (eluent 20% EtOAc in hexane) to give the 
title compound 21 (428 mg, 71%) as a white solid. ^-NMR (DMSO) 5: 2.96 (t, J = 8.4 Hz, 2H); 3.45 
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(t, J = 8.7 Hz, 2H); 3.61 (s, 3H); 3.71 (s, 6H); 3.72 (s, 3H); 4.30 (s, 2H); 6.59 (s, 2H); 6.61 (d, J = 
8.4 Hz, 1H), 7.54 (d, J = 1.6 Hz, 1H); 7.63 (dd, J = 1.8, 8.4 Hz, 1H). 

Step 3: l-IS^.S-Trimethoxy-benzylj-Z.S-dihydro-lH-indole-S-carboxylic acid (22). 
[0194] A solution of LiOH x H 2 0 (75 mg, 1.78 mrnol) in H 2 0 (5ml) was added to a solution of 
ester 21 (426 mg, 1.19 mrnol) in THF (5 ml). The mixture was stirred at room temperature overnight. 
THF was removed in vacuum and the remained aqueous solution was acidified to pH 1 using IN HCI. 
A precipitate formed which was collected by filtration, washed with H 2 0 and dried to give the title 
compound 22 as a white solid, (320 mg, 78%). J H-NMR (DMSO) 6: 2.96 (t, J = 8.6 Hz, 2H); 3.43 (t, J 
= 8.6 Hz, 2H); 3.62 (s, 3H); 3.72 (s, 6H); 4.29 (s, 2H); 6.58 (s, 1H); 6.60 (s, 2H); 7.53 (s, 1H); 7.61 
(d, J = 8.8 Hz, 1H). 

Steps 4 and 5. l-(3,4,5-Trimethoxy-benzyl)-2,3-dihydro-lH-indole-6-carboxylic acid (2- 
amino-5-thiophen-2-yl-phenyl)-amide (23) 

[0195] Following the procedures described in Example 1, steps 3 and 4, the title compound 23 
was obtained as a yellow solid (294 mg, 41%). ] H NMR: (DMSO) 5 (ppm): 9.37 (s, 1H), 7.73 (d, J = 
8.4 Hz, 1H), 7.70 (s, 1H), 7.44 (d, J = 2.0 Hz, 1H), 7.33 (d, J = 5.1 Hz, 1H), 7.25 (dd, J = 8.2, 2.0 
Hz, 1H), 7.22 (d. J = 3.3 Hz, 1H), 7.03 (dd, J = 4.2, 4.2 Hz, 1H), 6.78 (d, J = 8.4 Hz, 1H), 6.66 (d, J 
= 8.2 Hz, 1H), 6.64 (s, 2H), 5.06 (s, 2H), 4.32 (s, 2H), 3.75 (s, 6H), 3.64 (s, 3H), 3.45 (t, J = 8.3 
Hz, 2H), 3.00 (t, J = 8.5 Hz, 2H). MS: (calc.) 515.2; (obt.) 513.7 (MH) + . 



W-[2-amino-5-(2-thienyl)phenyl]-5-{[(3,4,5-trimethoxyphenyl)amino]methyl}-l-benzofuran- 

2-carboxamide (29) 



Example 5 
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3,4 ,5-Trimethoxyaniline 
PhSiH 3 , Bu 2 SnCI 2 , THF 



1. LiOHJHF, H z O 

2. NaH, BOP, Pyridine, 2-Nitro-5-thiopherv2-yl-aniline 

3. SnCt 2 H 2 0, NHjOAc, THF, H 2 0, MeOH 




29:example 5 



Step 1: Ethyl 5-Methyl-benzofuran-2-carboxylate (25). 

[0196] To a stirred suspension of 2-hydroxy-5-methylbenzaldehyde (5 g, 36.7 mmol) and K 2 C0 3 
(12.7 g, 91.8 mmol) in DMF (30 mL), ethyl bromoacetate (4.07 ml, 36.7 mmol) was added drop-wise. 
This mixture was allowed to stir for two hours under nitrogen at room temperature, and was then 
heated to 80°C and stirred overnight. The reaction was quenched with H 2 0 to form a precipitate 
which was collected by filtration and purified by flash chromatography (eluent 5% EtOAc in hexane) to 
give the title compound 25 (2.30 g, 31%). 1 HNMR (CDCI 3 ) 8: 1.45 (t, J=7.0 Hz, 3H); 2.47 (s, 3H); 
4.45 (q, J=7.0 Hz, 2H); 7.26 (m, 1H); 7.46 (m, 3H). 

Steps 2-3. 5-Hydroxymethyl-benzofuran-2-carboxylic acid ethyl ester (26). 
[0197] A mixture of the ester 25 (2.26 g, 11.1 mmol), N-bromosuccinimide (2.37 g, 13.3 mmol) 
and VAZO (271 mg, 1.1 1 mmol) was refluxed overnight in CCI 4 (50 mL) under nitrogen. The reaction 
mixture was cooled to the room temperature, diluted with dichloromethahe and washed with water. 
The organic layer was dried over anhydrous MgS0 4 and concentrated in vacuum. The residue was 
purified by flash chromatography (eluent 5% EtOAc in hexane) to give ethyl 5-bromomethyl- 
benzofuran-2-carboxylate. This compound was dissolved in dioxane (20 ml) and a solution of NaHC0 3 
(1.76 g, 20.9 mmol) in water (20 ml) was added. The reaction was stirred at 80°C during 16 h. The 
solvent was evaporated and the product was dissolved in EtOAc and washed with brine. The organic 
layer was dried over anhydrous MgS0 4 and concentrated in vacuum. The residue was purified by 
flash chromatography (eluent 2040% EtOAc in hexane to give the title compound 26 (2.55 g, 61%) 
as a white solid. *H-NMR (DMSO) 8: 7.74 (d, J = 1.0 Hz, 1H), 7.71-7.70 (m, 1H), 7.65 (d, J = 8.6 Hz, 
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1H), 7.44 (dd, J = 8.6, 1.8 Hz. 1H), 5.31 (t, J = 5.8 Hz, 1H), 4.59 (d, J = 5.7 Hz, 2H). 4.35 (q, 
J=7.1 Hz, 2H); 1.34 (t, J = 7.0, 3H). 



Step 4: Ethyl 5-Formyl-benzofuran-2-carboxylate (27). 

[0198] To a solution of the compound 26 (2.53 g, 1 1.49 mmol) in DCM (70 ml) was added Mn0 2 
(9.99 g, 1 14.9 mmol). The reaction mixture was stirred at room temperature for 16 h and then 
filtered through a celite pad. The filtrate was concentrated in vacuum to give the title compound 27 
(2.19 g, 87%) as a white solid. 'H-NMR (DMSO) 6: 10.07 (s, 1H), 8.40-8.39 (m, 1H), 8.03 (dd, J = 
8.6, 1.6 Hz, 1H), 7.93-7.92 (m, 2H), 4.38 (q, J=7.1 Hz, 2H); 1.35 (t, J = 7.0, 3H). 

Step 5: 5-[(3,4,5-Trimethoxy-phenylamino)-methyl]-benzofuran-2-carboxylic acid ethyl 



[0199] Following the same procedure as described in Example 4, Step 2, but substituting 
compound 20 and 3,4,5-trimethoxybenzaldehyde for 3,4,5-trimethoxyaniline and compound 27, the 
title compound was obtained in 99% yield. 'H NMR: (DMSO) 5 (ppm): 7.75 (d, J = 1.0 Hz, 1H), 7.73 
(d, J = 1.0 Hz, 1H), 7.66 (d, J = 8.6 Hz, 1H), 7.51 (dd, J = 8.6, 1.8 Hz, 1H), 6.1 1 (t, J = 6.1 Hz, 
1H), 5.89 (s, 2H), 4.37-4.32 (m, 4H), 3.63 (s, 6H), 3.49 (s, 3H), 1.33 (t, J = 7.0, 3H). 

Steps 6-8: 5-[(3,4,5-Trimethoxy-phenylamino)-methyl]-benzofuran-2-carboxylic acid (2- 
amino-5-thiophen-2-yl-phenyl)-amide(29) 

[0200] Following the same procedure as described in Example 4 step 3 and then the procedures 
described in Example 1, steps 3 and 4, the title compound 29 was obtained as an orange solid in 
73% yield. 'H NMR: (DMSO) 8 (ppm): 9.92 (s, 1H), 7.77 (d, J = 1.0 Hz, 1H), 7.70 (s, 1H), 7.65 (d, J = 
8.6 Hz, 1H), 7.49 (dd, J = 8.6, 1.8 Hz, 1H), 7.46 (d, J = 2.2 Hz, 1H), 7.34 (dd, J = 5.1, 1.0 Hz, 1H), 
7.30 (dd, J = 8.2, 2.2 Hz, 1H), 7.23 (dd, J = 3.5, 1.2 Hz, 1H), 7.04 (dd, J = 5.1, 3.5 Hz, 1H), 6.80 
(d, J = 8.4 Hz, 1H), 6.12 (t, J = 5.8 Hz, 1H), 5.91 (s, 2H), 4.35 (d, J = 5.9 Hz, 2H), 3.64 (s, 6H), 
3.50 (s, 3H). MS: (calc.) 529.2; (obt.) 530.7 (MH) + . 



4-{[(3,4-dimethoxyphenyl)amino]methyl}-N-[3-{2-thienyl)phenyl3benzamide (32) 



ester (28). 



Example 6 
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Scheme 5 




Step 1: 3-Thiophen-2-yl-phenylamine (31). 

[0201] Following the same procedure as described in Example 1 step 2, but substituting 
compound 2 for compound 30, the title compound 31 was obtained in 50% yield. l H NMR: (DMSO) 5 
(ppm): 7.45 (dd r J = 5.1, 1.2 Hz, 1H), 7.32 (dd, J - 3.7, 1.2 Hz, 1H), 7.07 (dd. J = 3.7, 1.2 Hz, 1H), 
7.02 (dd, J = 7.7, 7.7 Hz, 1H), 6.81 (dd, J = 1.9, 1.9 Hz, 1H), 6.78 (ddd, J = 7.4, 1.6, 0.8 Hz, 1H), 
6.48 (ddd, J = 8.0, 2.3, 1.0 Hz, 1H), 5.20 (s, 2H). MS: (calc.) 176.4; (obt.) 175.1 (MH)\ 

Step 2: 4-[(3 f 4-Dimethoxy-phenylamino)-methyl]-N-(3-thiophen-2-yl-phenyl)-benzam 
(32). 

[0202] To a stirred solution of 31 (122 mg, 0.696 mmol), acid 4 (182 mg, 0.633 mmol) and 
BOP (308 mg, 0.696 mmol) in DMF (4 ml) was added Et 3 N (265 \x\, 1.90 mmol). The reaction was 
stirred 3 h at room temperature under nitrogen, quenched with H 2 0 and evaporated. The residue was 
extracted with ethyl acetate, washed with saturated solutions of NH 4 CI, NaHC0 3 and brine. The 
organic layer was dried over anhydrous MgS0 4 and concentrated in vacuum to form a material which 
was purified by flash chromatography (eluent 40% EtOAc in hexane) to give the title compound 32 (70 
mg, 25%) as a yellow solid. l H NMR: (DMSO) 8 (ppm): 10.25 (s, 1H), 8.09-8.08 (m, 1H), 7.73 (ddd, J 
= 7.6, 3.7, 3.7 Hz, 1H), 7.54 (dd, J = 5.1, 1.0 Hz, 1H), 7.49 (d, J = 8.2 Hz, 2H), 7.45 (dd, J = 3.7, 
1.2 Hz, 1H), 7.42-7.32 (m, 2H), 7.13 (dd, J = 5.1, 3.7 Hz, 1H), 6.64 (d, J = 8.6 Hz, 1H), 6.31 (d, J = 
2.5 Hz, 1H), 6.00-5.97 (m, 2H), 4.31 (d, J = 6.1 Hz, 2H), 3.65 (s, 3H), 3.59 (s, 3H). MS: (calc,), 
444.2; (obt.) 445.5 (MH)\ 
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Step 1: 3-Dimethylamino-l-pyridin-3-yl-propenone (38) 
[0203] A stirred solution of 3-acetylpyridine (37, 30.0 g, 247.6 mmol) and N,N- 
dimethylformamide dimethylacetal (65.8 ml, 495.2 mmol) was refluxed under nitrogen for 4h. The 
reaction mixture was concentrated to dryness and 50 ml of diethyl ether were added to give a brown 
suspension. The solid was separated by filtration, rinsed with Et 2 0 and dried to afford the title 
compound 38 (36.97 g r 85% yield) as an orange crystalline solid. 'H NMR (400 MHz, CDCI 3 ) 6(ppm): 
9.08 (d, J = 2.2 Hz, 1H), 8.66 (dd, J = 4.9, 1.4 Hz, 1H), 8.263.23 (m, 1H), 7.85 (d, J = 12.1 Hz, 
1H), 7.40 (dd, J = 7.8, 4.9 Hz, 1H), 5.68 (d, J = 12.1 Hz, 1H), 3.20 (s, 3H), 2.97 (s, 3H). 

Step 2: Methyl (4-guanidinomethyl)benzoate (40) 

[0204] To a stirred suspension of methyl 4-aminomethyl-benzoate hydrochloride (39, 15.7 g, 
77.8 mmol) and diisopropylethylamine (29.5 ml, 171.2 mmol) in DMF (85.6 ml) at room temperature 
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under nitrogen was added pyrazole-l-carboxamidine hydrochloride (12.55 g, 85.6 mmol). After 4 h 
the reaction mixture as a clear solution was concentrated to dryness under vacuum and saturated 
aqueous solution of NaHC0 3 (35 ml) was added to give a suspension. The solid was separated by 
filtration and washed with cold water. The mother liquor was concentrated to produce additional 
amount of a solid material which was also collected by filtration. Both solids were combined, 
triturated with H 2 0 (50 ml), filtered off, washed with cold H 2 0 and diethyl ether, and dried to afford 
the title compound 40 (12.32 g, 77% yield) as a white crystalline solid. 'H NMR: (400 MHz, DMS0-d 6 ) 
5 (ppm): 9.20-8.00 (m, 4H), AB system (5 A = 7.91, 6 B = 7.39, Jab = 8.2 Hz, 4H), 4.39 (bs, 2H), 3.83 
(s, 3H). 

Step 3: Methyl 4-[(4-pyridin-3-yl-pyrimidin-2-ylamino)-methyl]-benzoate (41) 
[0205] To a stirred suspension of compounds 38 (0.394 g, 1 .9 mmol) and 40 (0.402 g, 2.3 
mmol) in isopropyl alcohol (3.8 ml) at room temperature under nitrogen were added molecular sieves 
(0.2 g, 4A, powder). The reaction mixture was refluxed for 5h. MeOH (50 ml) was added, and the 
reaction mixture was brought to reflux again. A cloudy solution formed which was filtered through a 
celite pad, filtrate was concentrated to dryness and the residue was triturated with ethyl acetate (3 
ml), filtered off and dried to afford the title compound 41 (0.317g, 52%) as a white crystalline solid. 
! H NMR (400 MHz, DMSOd 6 ) 5 (ppm): 9.17 (bs, 1H), 8.64 (m,lH), 8.38 (m, 2H), 7.98 (t, J = 6.3 Hz, 
1H), 7.88 (m, 2H), 7.48 (m, 3H), 7.24 (d, J = 5.1 Hz. 1H), 4.64 (d, J = 6.1 Hz, 2H), 3.81 (s, 3H). 

Step 4: 4-[(4-Pyridin-3-yl-pyrimidin-2-ylamino)-methyl]-benzoic acid (42) 
[0206] To a stirred solution of 41 (3.68 g, 1 1.5 mmol) in a mixture of THF (23 ml) and MeOH (23 
ml) was added a solution of U0H.H 2 0 (1.06 g, 25.3 mmol) in water (1 1.5 ml) at room temperature. 
The reaction mixture was stirred at 40 C overnight, cooled to the room temperature, and an aqueous 
solution of HCI (12.8 ml, 2N) was added (pH ~ 4-5). The mixture was concentrated to dryness; the 
formed solid was triturated with water, filtered off, washed with minimum H 2 0 and dried to afford the 
title compound 42 (3.44 g, 95%) as a white solid. 'H NMR (400 MHz, DMSCkJg) 8(ppm): 12.83 (bs, 
1H), 9.23 (bs, 1H), 8.73-8.66 (m, 1H), 8.46-8.36 [m, included at 8.42 (d, J = 5.1 Hz), 2H], 8.02 (t, J 
= 6.3 Hz, 1H), 7.91 (d, J = 8.2 Hz, 2H), 7.60-7.40 (m, 3H), 7.28 (d, J = 5.1 Hz, 1H), 4.67 (d, J = 
6.3 Hz, 2H). 

Step 5: AK2-Amino-5-thiophen-2-yl-phenyl)-4-[(4-pyridin-3-yl-pyrimidin-2-ylamino)-methyl]- 
benzamide (43) 

[0207] Following the same procedure as described in Example 1, Steps 34, but substituting 
compound 4 for compound 42, the title compound was obtained in 62% yield. 
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[0208] 'H NMR (400 MHz, DMSO-d 6 ), 5 (ppm): 9.65 (s, 1H), 9.22 (s, 1H), 8.66 (d, J = 3.7 Hz, 
1H), 8.39 (d, J = 5.3 Hz, 2H), 8.01 It, J = 6.5 Hz, 1H), 7.93 (d, J = 8.4 Hz, 2H), 7.53-7.44 (m, 4H), 
7.32 (dd. J = 5.1, 1.2 Hz, 1H), 7.28-7.24 (m, 2H), 7.21 (dd, J = 3.7, 1.2 Hz, 1H), 6.02 (dd, J = 5.1, 
3.5 Hz, 1H), 6.78 (d, J = 8.4 Hz, 1H), 5.13 (s, 2H), 4.65 (d, J= 5.7, 2H). MS: (calc.) 478.2; (obt.) 
479.5 (MH)\ 
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Step 1: 2-Amino-benzothiazol-6-o! (45): 

[0209] The title compound 45 was obtained following the same procedure described in U.S. 
Patent Application No. 10/242,304, which is incorporated by reference in its entirety. The yield of 
the title compound was 49% yield. *H NMR: (CD 3 0D) 5(ppm): 7.93 (d, J= 8.5 Hz, 2H), 7.50 (d, J= 8.5 
Hz, 2H), 7.31 (bs, 1H), 6.86 (bs,lH), 6.76 (dd, J= 8.8, 2.47 Hz, 1H), 4.49 (s, 2H), 3.94 (s, 3H). 

Step 2: 4-[(6-Hydroxy-benzothiazol-2-ylamino)-methyl]-benzoic acid methyl ester (46): 
[0210] The title compound 46 was obtained following the same procedure as for the reductive 
amination described in U.S. Patent Application No. 10/242,304, which is incorporated by reference 
in its entirety. The yield of the title compound was 92% yield. l H NMR: (Acetone-d 6 ) 8(ppm): 8.06 (t, 
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J=7.9 Hz, 2H), 7.65 (d, J=8.4 Hz, 2H), 7.36 (d, J=8.8 Hz, 1H), 7.21 (d, J=2.2 Hz, 1H), 6.88 (dd, 
J=8.8, 2.6 Hz, 1H), 4.87 (s, 2H), 3.95 (s, 3H). m/z: 315.2 (MH + ). 

Step 3: 4-{[6-(2-Dimethylamino-ethoxy}-benzothiazol-2-ylamino]-methyl}-benzoic acid 
methyl ester (47): 

[021 1] The title compound 47 was obtained following the same procedure as for the Mitsunobu 
reaction described in U.S. Patent Application No. 10/242,304, which is incorporated by reference in 
its entirety. The yield of the title compound was 61% yield). *H NMR: (CD 3 OD) 8(ppm): 7.98 (d, J=8.4 
Hz, 2H), 7.48 (d, J=8.0 Hz, 2H), 7.31 (d, J=8.8 Hz, 1H), 7.22 (d, J=2.5 Hz, 1H), 6.89 (dd, J=8.8, 
2.7 Hz, 1H), 4.68 (s, 2H). 4.09 (t, J=5.5 Hz, 2H), 3.88 (s, 3H), 2.77 (t, J=5.5 Hz, 2H), 2.35 (s, 6H). 
m/z: 386.4 (MH + ). 

Step 4: 4-{[6-(2-Djmethylamino-ethoxy)-benzothiazok2-ylamino]-methyl}-benzoic acid (48): 
[0212] The title compound 48 was obtained following the same procedure as for the ester 
hydrolysis described in U.S. Patent Application No. 10/242.304, which is incorporated by reference 
in its entirety. The yield of the title compound was 63% yield. 'H NMR: (CD 3 0D) 5(ppm): 8.43 (bs, 1H), 
7.92 (d, J=8.0 Hz, 2H), 7.48 (d, J=8.2 Hz, 2H), 7.38 (s, 1H), 7.30 (d, J=8.4 Hz, 1H), 6.87 (d, J=9.2 
Hz, 1H), 4.66 (d, J=5.1 Hz, 2H), 4.17 (t, J=4.7 Hz, 2H), 3.06 (bs, 2H), 2.54 (s, 6H). m/z: 372.4 
(MH + ). 

Step 5: 4-[6-(2-Dimethylamino-ethoxy)-lH-benzoimidazol-2-ylsulfanylmethyl]-N-|2-nitro-5- 
thiophen-2-yl-phenyl)-benzamide(49) 

[0213] The title compound 49 was obtained following the same procedure as Example 1, step 3, 
but substituting compound 4 for compound 48 in 83% yield. l H NMR: (DMSO-d 6 ) 6(ppm): 10.92 (bs, 
1H), 8.26 (bs, 1H), 8.16 (s, 1H), 8.05 (d, J=9.0 Hz, 1H), 7.82 (d, J=7.4 Hz, 2H), 7.74-7.67 (m, 2H), 
7.31-7.21 (m, 5H), 6.79 (d, J=8.4 Hz, 1H), 4.54 (d, J=4.7 Hz, 2H), 3.99 (bs, 2H), 2.59 (t, J=5.9 Hz, 
2H), 2.20 (s, 6H). 

Step 6: ^[2-amino-5-(24hienyl)phenyQ-4-[({6-[2-(dimethylamino)ethoxy]-lH-benzimidazol- 
2-yl}thio)methyl]benzamideW-(2-Amino-5-thiophen-2^yl-phenyl)-4-{[6-(2-dimethylamino- 
ethoxy)-benzothiazol-2-ylamino]-methyl}-benzamide (50) 

[0214] The title compound 50 was obtained following the same procedures as Example 1, step 
4, but substituting compound 5 for compound 49 in 7% yield. *H NMR: (DMSO-d 6 ) d (ppm): 9.68 (s, 
1H), 8.39 (bs, 1H), 7.95 (d, J=7.4 Hz, 2H), 7.47 (d, J=8.4 Hz, 2H), 7.44 (s, 1H), 7.32 (s, 1H), 7.27- 
7.21 (m, 3H), 7.02 (s, 1H), 6.80 (t, J=9.8 Hz. 2H). 5.14 (s, 2H), 5.63 (d, J=4.5 Hz, 2H), 4.05 (bs, 
2H), 2.76 (bs, 2H), 2.32 (s, 6H). m/z: 544.5 (MH*). 
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Example 9 
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N-[2-amino-5-(2-thienyl)phenyl]-4-{^ 

yl)thio]methyl}benzamide (55) 
Scheme 8 
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Step 1: 4-(t>-cmoro-t)-fluoro-lH-benzoimidazol-2-ylsulfanylmethyl)-ben2oic acid methyl 
ester (52) 

[0215] The title compound 52 was obtained following the same procedure as for the S-alkylation 
described in U.S. Patent Application No. 10/242,304, which is incorporated by reference in its 
entirety. The yield of the title compound was 55% yield. 

[0216] *H NMR: (DMSO-d 6 ) 8(ppm): 7.85 (d, J=8.4 Hz, 2H), 7.55 (d, J=8.4 Hz, 2H), 3.80 (s, 2H), 
3.34 (s, 3H).m/z: 351.2 (MH + ). 

Step 2: 4-{6-[(Pyridin-3-ylmethyl)-amino]-benzothiazoi-2-ylsulfanylmethyl}-benzoic acid 
methyl ester (53): 

[0217] The title compound 53 was obtained following the same procedure as for the ester 
hydrolysis described in U.S. Patent Application No. 10/242,304, which is incorporated by reference 
in its entirety. The yield of the title compound was 83% yield. 

[0218] l H NMR: (DMSO-d 6 ) 5(ppm): 7.88 (d, J=8.2 Hz, 2H), 7.67 (d, J=6.8 Hz, 1H), 7.55 (d, 
J=8.2 Hz, 2H), 7.53 (d, J=6.8 Hz, 1H), 4.65 (s, 2H). 

Step 3: /\M2-Amino-phenyl)-4-{6^ 
sulfanylmethyl}-benzamide (54): 

[0219] The title compound 54 was obtained following the same procedure as Example 1, step 3, 
but substituting compound 4 for compound 53 in 66% yield. 
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[0220] 'H NMR: (DMSO-d 6 ) 5(ppm): 12.89 (bs, 1H). 10.79 (s, 1H), 8.12 (d, J=2.0 Hz, 1H), 8.05 
(d, J=8.8 Hz, 2H), 7.907.68 (m, 3H), 7.62 (d, J=8.4 Hz, 2H), 7.48 (bs, 1H), 7.21 (dd, J=4.9, 3.7 
Hz, 1H), 4.65 (s, 2H). m/z: 539.5 

Step 4: W(2-Amino-5-thiophen-2-yl-phenyl)-4-(6-chloro-5-fluoro-lH-benzoimidazol-2- 
ylsulfanylmethylj-benzamide (55) 

[0221] The title compound 55 was obtained following the same procedure as Example 1, step 4, 
but substituting compound 5 for compound 54 in 14% yield. 'H NMR: (DMSO-d 5 ) d (ppm): 12.96 (s, 
0.5H), 12.92 (s, 0.5H), 9.71 (s, 1H), 7.96 (d, J=8.0 Hz, 2H), 8.35 (s, 0.5H), 7.79 (d, J=7.0 Hz, 
0.5H), 7.64 (d, J=7.0 Hz, 0.5H), 7.62 (d, J=7.8 Hz, 2H), 7.50 (s, 0.5H), 7.48 (s, 1H), 7.38 (d, J=4.9 
Hz, 1HK 7.32 (d, J=8.4 Hz. 1H), 7.27 (d, J=3.1 Hz, 1H), 7.08 (t. J=3.7 Hz, 1H), 6.83 (d, J=8.4 Hz, 
1H), 5.19 (s, 2H), 4.69 (d, J=3.5 Hz, 2H). m/z: 509.5 

Example 10 

o 




N-{4-amino-5-phenyl-3-thienyl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (61) 
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Example 10 




Step 1: (4-tert-Butoxycarbonylamino-thiophen-3-yl)-carbamic acid tert-butyl ester (57) 
[0222] To a vigorously stirred THF (40 mL) solution of 3,4-diaminothiophene light petroleum ether 
(300 mL) was added (l.OOg, 8.77mmol). To this mixture a solution of di-t-butyldicarbonate (3.82g, 
17.5mmol) in petroleum ether (lOOmL) was added over a period of 30 min. Stirring was continued 
for 16h and the solvents were distilled off. The residue was dissolved in DCM and washed twice with 
IN HCI, dried over MgS0 4 and concentrated in vacuum to a ~ 20 mL volume. Hexane was slowly 
added with stirring and brown crystalline material precipitated out. The product was collected by 
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filtration, washed with hexane and the mother liquor was allowed to crystallize again to yield a second 
crop of the product. The two crops were combined thus affording the title compound 57 (2.19g, 80% 
yield). This procedure is essentially as described in Brugier et al Tetrahedron (1997) 30: 10331- 
10344, which is incorporated by reference in its entirety. *H NMR: (CDCI3) 5(ppm): 7.14 (s r 2H), 6.66 
(bs, 1HU.54 (s, 18H). 

[0223] Neutral 3,4-diaminothiophene is obtained by dissolving 3,4-diaminothiophene 
dihydrochloride (Toronto Research) (2.0g, 10.7mmol ) in a minimum volume of IN aqueous HCI and 
make the solution basic by addition of 2N aqueous NaOH. The precipitate is extracted twice with 
EtOAc and the combined organic layers dried with MgS0 4 and concentrated (l.OOg, 82% recovery). 

Step 2: (2-Bromo-4-tert-butoxycarbonylamino-thiophen-3-yl)-carbamic acid tert-butyl ester 
(58) 

[0224] NBS (1.22g, 6.87 mmol) was added to a solution of compound 57 (2.16g r 6.87 mmol) in 
CCU (137 mL) at r.t.. The mixture was stirred for 16h. The solid material was filtered off and the 
filtrate was collected and washed with water. The organic layer was dried over MgS0 4 and 
concentrated in vacuum. The residue was purified by flash chromatography with DCM as an eluent 
affording the title compound 58 (1.92 g, 71% yield). *H NMR: (CDCI 3 ) 5(ppm): 7.30 (bs, 1H), 6.00 (s, 
1H), 1.45 (s, 9H), 1.43 (s, 9H). m/z: 415.4/417.4 (M+Na/M+2+Na). This procedure is essentially as 
described in Brugier eta/., Tetrahedron, 56: 2985-2993 (2000), which is incorporated by reference 
in its entirety. 

Step 3: (4-tert-Butoxycarbonylamino-5-phenyl-thiophen-3-yl)-carbamic acid tert-butyl ester 
(59) 

[0225] In a flame-dried round-bottom flask, tetrakis(triphenylphosphine) palladium (59 mg, 0.051 
mmol) was added to a degassed solution of compound 58 (400 mg, 1.02 mmol) in DME (5 mL). 
Phenylboronic acid (186 mg, 1.53 mmol), water (2.5 mL), and Na 2 C0 3 (324 mg, 3.06 mmol) were 
successively added, degassing and purging with nitrogen between each addition. The mixture was 
ref luxed under nitrogen atmosphere for 3 h and partitioned between Et 2 0 and water. The organic 
layer was dried over MgS0 4 and concentrated in vacuum. The title compound 59 (398 mg, 100% 
yield)was obtained as a brown oil. *H NMR: (CDCI 3 ) S(ppm): 7.51-7.31 (m, 6H), 1.54 (s, 18H). m/z: 
413.5 (M+Na + ). This procedure is essentially as described in Brugier et al, Tetrahedron, 56: 2985- 
2993 (2000), which is incorporated by reference in its entirety. 

Step 4: 2-Phenyl-thiophene-3,4-diamine (60) 

[0226] To a solution of compound 59 in glacial acetic acid (102 |aL) was added a 30% solution of 
HBr in acetic acid (102 The mixture was stirred for 16h at r.t. and Et 2 0 (10 mL) was added. The 
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precipitate was collected by filtration and immediately dissolved in water, neutralized by addition of 
2N aqueous NaOH and the precipitate was extracted with Et 2 0. The organic layer was dried over 
MgS0 4 and concentrated in vacuum affording the title compound 60 (34 mg, 69% yield). This 
procedure is essentially as described in Brugier et al, Tetrahedron, 30: 10331-10344 (1997), which 
is incorporated by reference in its entirety. 'H NMR: (CDCI 3 ) 6(ppm): 7.49 (dd, J=8.4, 1.4 Hz, 2H), 



7.41 (t, J=7.6 Hz, 2H), 7.26 (dd, J=10.2, 7.2 Hz, 1H), 6.22 (s, 1H), 3.51 (bs, 4H). m/z: 191.3 



Step 5: N-(4-Amino- 5-phenyl-thiophen-3-yl)-4-[{3,4-dimethoxy-phenylamino)-methyrj- 
benzamide (61) 

[0227] The title compound 61 was obtained following the same procedure as described in 
Example 6, step 2, but substituting compound 31 for compound 60 in 73% yield). 
[0228] J H NMR: (CD 3 OD) 5(ppm): 7.91 (d, J=8.2 Hz, 2H), 7.52 (d, J=8.0 Hz, 2H), 7.51 (dd, 
J=7.0, 1.2 Hz, 2H), 7.42 (t, J=7.4 Hz, 2H), 7.38 (s, 1H), 7.28 (tt, J=7.4, 1.8 Hz, 1H), 6.71 (d, J=8.6 
Hz, 1H), 6.37 (d, J=2.7 Hz, 1H), 6.13 (dd, J=8.6, 2.5 Hz, 1H), 4.38 (s, 2H), 3.74 (s, 3H), 3.71 (s, 
3H). m/z: 460.5 flVU-T). 



N-(3-amin0-2,2'-bithien-4-yl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (62) 
[0229] The title compound 62 was obtained following the same procedures as Example 10, 
substituting phenylboronic acid in the step 3 for 2-thiopheneboronic acid in 29% yield. 'H NMR: 
(OMSO-de) 5(ppm): 7.90 (d, J=8.4 Hz, 2H), 7.52 (d, J=8.4 Hz, 2H), 7.37 (dd, J=5.1, 1.2 Hz, 1H), 
7.36 (s, 1H), 7.14 (dd, J=3.7, 1.2 Hz, 1H), 7.10 (dd, J=5.1, 3.5 Hz, 1H), 6.71 (d, J=7.4 Hz, 1H), 
6.36 (d, J=2.5 Hz, 1H), 4.38 (s, 2H), 3.74 (s, 3H), 3.71 (s, 3H), m/z: 466.5 (MH + ). 



(MH + ). 



Example 11 




Example 12 




trans-N-[2-amino-5-(2-thienyl)phenyl]-3-(4-{[(3,4,5- 
trtmethoxyphenyl)amino]methyl}phenyl)acrylamide (67) 
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Scheme 10 




67: Example 12 



Steps 1-3: 3-{4-[(3,4 t 5-Trimethoxy-phenylamino)-methyl]-phenyl}-acrylic acid (66) 

[0230] The title compound 66 and the synthetic pathway depicted in scheme 10 were described 

in U.S. Patent Application No. 10/242,304, which is incorporated by reference in its entirety. 

Steps 4-5. /^(2-Amino-5-thiophen-2-yl-phenyl)-3-{4-[{3,4 l 5-trimethoxy-phenylamino)- 
methyl]-phenyl}-acrylamide (67) 

[0231] The title compound 67 was obtained following the same procedures described in Example 
1, steps 3 and 4, but substituting compound 4 for compound 66 in 32% yield. 
[0232] ! H NMR (400 MHz, DMSO d 6 ): 9.40 (s, 1H); 7.67 (s, 1H); 7.56 (d, 2H, J=7.6 Hz); 7.51 (s, 
1H); 7.42 (d, 2H, J=8.0 Hz); 7.33 (d, 1H, J=5.1Hz); 7.23-7.19 (m, 2H); 7.03 (dd, 1H, J=3.7, 4.9Hz); 
6.85 (d, 1H, J=15.7 Hz); 6.76 (d, 1H, J=8.2Hz); 6.08 (dd, 1H; J=5.7, 6.0 Hz ); 5.87 (s, 2H); 5.19 (s, 
2H); 4.25 (d, 2H, J=5.9 Hz), 3.63 (s, 6H); 3.49 (s, 3H). 

Example 13 




H 2 N 

NM2-amino-5-butylphenyl)-4-{[(3 r 4-dimethoxyphenyl)amino]methyl}benzam (68) and 

Example 13a 
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O 




N-(2-amino-5-butylphenyl)-4-methylbenzamide 
Scheme 11 



o 



o o 




MeOH, 0°C, 2h 



NiCI 2 , NaBH 4 




68: Example 13 



69: Example ' 



[0233] A stirred solution of nitrocompound 5 (207 mg; 0.42 mmol) and nickeKIQchloride 
hexahydrate (595 mg; 2.5 mmol) in methanol (6 mL) at 0°C was treated with the solid sodium 
borohydride (430 mg; 11.4 mmol) and the mixture stirred at the same temperature for 2h f quenched 
with acetone, poured into 5% NH 4 OH in brine and extracted with dichloromethane. The organic layer 
was dried (Na 2 S0 4 ), filtered and concentrated. After flash chromatography on a silica gel column 
(eluent 20% AcOEt in dichloromethane), compound 68 (62 mg; 0.143 mmol, 34%) and 69 (22 mg, 
0.078 mmol, 19%) were obtained. 

[0234] Compound 68: ] H NMR: (400.2 MHz, DMSO) 8 (ppm): 9.58 (s, 1H); 7.89 (d, J=8.2, 2H); 
7.45 (d, J=8.2, 2H); 6.97 (s, 1H); 6.78 (dd, J=2.0; 8.2, 1H); 6.67 (d, J=8.0, 1H); 6.64 (d, J=8.6, 
1H); 6.31 (d, J=2.5, 1H); 5.99-5.96 (m, 2H); 4.68 (bs, 2H); 4.29 (d, J=6.3, 2H); 3.65 (s, 3H); 3.58 
(s, 3H); 2.43 (t, J=7.4, 2H); 1.49 (m, J=7.4, 2H); 1.30 (m, J=7.4, 2H); 0.89 (t, J=7.4, 3H). 
[0235] Compound 69: } H NMR: (400.2 MHz, DMSO) 5 (ppm): 9.57 (s, 1H); 7.86 (d, J=8.1, 2H); 
7.30 (d, J=8.1, 2H); 6.78 (dd, J=2.0; 8.0, 1H); 6.68 (d, J=8.0, 1H); 4.67 (bs, 2H); 2.44 (t, J=7.4, 
2H); 2.38 (s, 3H); 1.49 (m, J=7.4, 2H>; 1.31 (m, J=7.4, 2H); 0.89 (t, J=7.4, 3H). 



CH 3 

AM2-amino-4-butylphenyl)-4-{[(3^ (70) and 

Example 14a 



Example 14 
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N-(2-amino-4-butylphenyl)-4-methylben2amide (71) 
[0236] Following the same procedure as described in Example 13, but substituting the 
compound 5 for compound 15 in 53 and 9% yields, respectively. 

Scheme 12 



[0237] Compound 70: *H IMMR: (400.2 MHz, DMSO) 5 (ppm): 9.51 (s, 1H); 7.88 (d, J=8.4, 2H); 
7.44 (d f J=8.4, 2H); 7.00 (d, J=8.3, 1H); 6.63 (d r J=8.3, 1H); 6.58 (d, J=2.0, 1H); 6.30 (d, J=2.5, 
1H); 5.99-5.96 (m, 2H); 4.79 (bs, 2H); 4.29 (d, J=6.1 f 2H); 3.65 (s, 3H); 3.59 (s, 3H); 2.45 (t, 
J=7.4, 2H); 1.52 (m, J=7.4, 2H); 1.30 (m, J=7.4, 2H); 0.90 (t, J=7.4, 3H). 
[0238] Compound 71: *H NMR: (400.2 MHz, DMSO) 5 (ppm): 9.51 (s, 1H); 7.85 (d, J=8.0, 2H); 
7.28 (d, J=8.0, 2H); 7.01 (d, J=8.5, 1H); 6.58 (d, J=2.0, 1H); 6.40 (d, J=2.0, 8.5, 1H); 4.78 (bs, 
2H); 2.45 (t, J=7.4, 2H); 2.38 (s, 3H); 1.53 (m, J=7.4, 2H); 1.31 (m, J=7.4, 2H); 0.90 (t, J=7.4, 3H). 




o 



NiCI 2 , NaBH 4 



MeOH, 0°C. 2h 




Example 15 




N-[2-amino-5-(3-hydroxyprop-l-yn-l-yl)phenyI]-4-{[(3,4- 
dimethoxyphenyl)amino]methyl)benzamide (76) 
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Scheme 13 




BOP, NaH, Py 
(69%) 




76: Example 15 



Step 1: 3-(3-Amino-4-nitro-phenyl)-prop-2-yn-l-ol (72) 

[0239] A suspension of bromoarene 2 (447mg g; 2.06 mmol); tetrakis(triphenylphosphine) 
palladium(O) (145mg, 0.12 mmol) and copper(l)iodide (143mg f 0.75mmol) in degassed 
ethyleneglycol dimethylether (2.5 mL) and triethylamine (1.5 mL), was stirred at room temperature 
under nitrogen in the dark for 10 min and then treated with neat prop~2-yn-l-ol (0.7 mL, 12 mmol) (or 
any other alkyne of choice, 5 eq.) r and the mixture stirred under the same conditions for 48h, diluted 
with dichloromethane (50 mL), filtered through a celite pad and concentrated. Purification by flash 
chromatography (eluent 50 to 75% AcOEt in hexane) afforded compound 72 (328 mg, 83% yield). 
[0240] l H NMR: (400.2 MHz, DMSO) 5 (ppm): 7.92 (d, J=8.8, 1H); 7.46 (bs, 2H); 7.04 (d, J=L7, 
1H); 6.57 (dd, J-1.7, 8.8, 1H); 5.41 (t, J=6.1, 1H); 4.30 (d, J-6.1, 2H). 

Step 2: 5-[3-{tert-Butyl-diphenyl-silanyloxy (73) 
[0241] A solution of alcohol 72 (328 mg, 1.71 mmol) and imidazole (308 mg, 4.5 mmol) in N,N- 
dimethylformamide (3 mL) was treated with neat tert-butykhlorcKiiphenyl-silane (0.5 mL, 1.9 mmol) 
and the solution stirred under nitrogen for 18h, diluted with ethyl acetate (300 mL), washed with 5% 
aqueous KHS0 4 , then with saturated NaHC0 3 and finally with water, dried (MgS0 4 ), filtered and 
concentrated in vacuum. The crude mixture was purified by flash chromatography (eluent 50% ether 
in hexane, then 50% EtOAc in dichloromethane) to give compound 73 (691 mg, 94% yield). 
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[0242] l H NMR: (400.2 MHz, DMSO) 6 (ppm): 7.91 (d, J=8.8, 1H); 7.687-66 (m, 4H) 7.46-7.44 
(m, 6H); 7.01 (d, J=1.7, 1H); 6.46 (dd, J=1.7, 8.8 r 1H); 4.61 (d, 2H); 1.03 (d, 9H). 

Step 3: N-{5-[3-(tert-Butyl-diphe^ 
dimethoxy-phenylamino)-methyl]-benzamide (74) 

[0243] Following the same procedure as described in Example 1, step 3, but substituting 
compound 3 for compound 73 title compound was obtained in 77% yield. 
[0244] *H NMR: (400.2 MHz, DMSO) 5 (ppm): 10.7 (s, 1H); 7.97 (d, J-8.6, 1H); 7.88 (d, J=8.4, 
2H); 7.76 (d, J=1.8, 1H); 7.70-7-67 (m, 4H); 7.52 (d, J=8.4, 2H); 7.47744 (m, 6H); 7.25 (d, J=7.4, 
1H); 6.64 (d, J=8.6, 1H); 6.31 (d, J=2.8, 1H); 6.01-5.96 (m, 2H); 4.65 (s, 2H); 4.31 (d, J=6.1, 2H); 
3.65 (s, 3H); 3.55 (s, 3H); 1.03 (d, 9H). 

Step 4: 4-[(3 f 4-Dimethoxy-phenylamino)-me^ 
phenyl]-benzamide (75) 

[0245] A solution of compound 74 (871 mg, 1.24 mmol) in THF (3 mL) was treated with 1.0 M 
solution of tetrabutylammonium fluoride in THF (2.0 mL, 2.0 mmol) followed by 70% hydrogen 
fluoride in pyridine (0.1 mL), and the solution stirred under nitrogen for 12h, diluted with ethyl acetate 
(200 mL) and washed with saturated NaHC0 3 (50 mL) and then with water (6x100 mL), dried 
(Na 2 S0 4 ), filtered and concentrated in vacuum. The crude material (647 mg) was pure enough for the 
next step without further purification. 

Step 5: N-[2-Amino-5-(3-hydroxy-prop-l-ynyl)-phenyl]-4-[(3,4-dimethoxy-phenyl amino)- 
methylj-benzamide (76) 

[0246] Following the same procedure as described in Example 1, Step 4, but substituting 
compound 5 for compound 75 in 52% yield. 

[0247] *H NMR: (400.2 MHz, DMSO) 5 (ppm): 9.51 (s, 1H); 7.88 (d, J=8.2, 2H); 7.45 (d, J=8.2, 
2H); 7.22 (d, J=1.8, 1H); 6.99 (dd, J=1.8, 8.2, 1H); 6.69 (d, J=8.4, 1H); 6.63 (d, J=8.4, 1H); 6.31 
(d, J=2.3, 1H); 5.99-5.96 (m, 2H); 5.30 (s, 2H); 5.19 (d, J=5.9, 1H); 4.29 (d, J=5.9, 2H); 4.23 (d, 
J=5.3, 2H); 3.65 (s, 3H); 3.55 (s, 3H). 



162 



WO 2005/030704 



PCT/US2004/031590 



Example 16 




H 2 N 



N-{2-amino-5-[3-(dimethylamino)prop-l-yn-l-yI]phenyl}-4-{[(3,4- 
dimethoxyphenyl)amino]methyl}benzamide (79) 
Scheme 14 




79:Example 16 



Step 1: 5-(3-Dimethylamino-prop-l-ynyl)-2-nitro-phenylamine(77) 

[0248] Following the same procedure described in Example 15, step 1 but substituting propargyl 
alcohol for N,/V-dimethylpropargyl amine, the title compound was obtained in 80% yield. 
[0249] l H NMR: (400.2 MHz, DMSO) 6 (ppm): 8.02 (d, J=8.8, 1H); 6.87 (d, J-1.6, 1H); 6.69 (dd, 
J=L6, 8.8, 1H); 6.18 (bs, 2H); 3.48 (s, 2H); 2.38 (s, 6H). 

Step 2: 4-[(3 f 4-Dimethoxy-phenylamino)-methyl]-N-[5-(3-dimethylamino-prop-l-ynyl)-2- 
nitro-phenyQ-benzamide (78) 

[0250] Following the same procedure described in Example 15, step 3 but substituting 
compound 73 for compound 77, the title compound was obtained in 86% yield. 
[0251] *H NMR: (400.2 MHz, DMSO) 8 (ppm): 10.74 (s, 1H); 8.0 (d, J=8.4, 2H); 7.88 <d, J=8.4, 
2H); 7.83 (d, J=1.8, 1H); 7.52 (d, J=8.4, 2H); 7.41 (dd, J=1.8, 8.4, 1H); 6.64 (d, J=8.6, 1H); 6.31 
(d, J=2.6, 1H); 6.30 (d, J=6.6, 1H); 5.97 (dd, J=2.6, 8.6, 1H); 4.30 (d, J=6.6, 2H); 3.65 (s, 3H); 
3.64 (s, 3H); 3.58 (s, 2H); 2.25 (s, 6H). 
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Step 3: N-[2-Amino-5-(3-dimethylamino-prop-l-ynyl)-pheny0-4-[(3 t 4-dimethoxy^ 
phenylamino)-methyl]-benzamide (79) 

[0252] Following the same procedure described in Example 15, step 5 but substituting 
compound 75 for compound 78, the title compound 79 was obtained in 63% yield. 
[0253] >H NMR: (400.2 MHz, DMSO) 6 (ppm): 9.53 (s, 1H); 7.89 (d, J=8.2, 2H); 7.45 (d, J=8.2, 
2H); 7.22 (d, J=1.8, 1H); 7.01 (dd, J=1.8, 8.2, 1H); 6.69 (d, J=8.2, 1H); 6.63 (d, J=8.2, 1H); 6.30 
(d, J=2.5, 1H); 5.99-5.96 (m f 2H); 5.28 (s, 2H); 4.29 (d, J=6.1, 2H); 3.65 (s t 3H); 3.58 (s, 3H); 3.37 
(s f 2H); 2.21 (s r 6H). 



Example 17 




H 2 N 



/V-[2-amino-5-(3-hydroxypropyl)phenyi]-4-{[(3 l 4-dimethoxyphenyl)amino]methyl}benzami 

(85). 
Scheme 15 




OH 

85: Example 17 



, Step 1: 3-(3-Amino-4-nitro-phenyl)-propionaldehyde (80). 

[0254] A solution of bromoarene 2 (1.544g f 7. 1 1 mmol) (or any haloarene of choice); trio-tolyl- 
phosphine (280 mg; 0.9 mmol) and tri(dibenzylidene acetone)dipalladium(O) (280 mg; 0.3 mmol) in 
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N,AWimethylformamide (6 mL) and ethyl diisopropyl amine (3 mL) was treated with prop-2-en-l-ol (3 
mL, 40 mmol) (or any alken-l-ol of choice, 6 eq.) and the solution was stirred at 120° C for 3h under 
nitrogen. The reaction mixture was concentrated under high vacuum and the residue was purified by 
flash chromatography (eluent 5% MeOH in dichloromethane) to afford the aldehyde 80 (253 mg, 18% 
yield). 

[0255] l H NMR: (400.2 MHz, CDCI3) 8 (ppm): 9.68 (t, J=0.8, 1H); 7.89 (d, J=8.7, 1H); 6.51 (d, 
J=1.6, 1H); 6.39 (dd, J=2.0, 8.7, 1H); 6.02 (bs, 2H); 2.78 (t, J=6.7, 2H); 2.69 (m, J=0.8, 6.7, 2H). 

Step 2: 3-(3-Amino-4-nitro-phenyl)-propan-l-ol (81). 

[0256] A solution of aldehyde 80 (253 mg, 1.3 mmol) in tetrahydrofurane (1 mL) and propan-2-ol 
(2 mL) was treated with solid sodium borohydride (175 mg, 4.6 mmol) and stirred at -5° C for 15 
min. Acetone (5 mL) was added, stirred at the same temperature for 10 min and then diluted with 
ethyl acetate (100 mL), washed with 5% KHS0 4 in water, then saturated NaHC0 3 and finally with 
water, dried (MgS0 4 ), and used for the next step without further purification. 
[0257] ] H NMR: (400.2 MHz, CDCI3) 5 (ppm): 8.01 (d, J-8.8, 1H); 6.64 (d, J=1.8, 1H); 6.54 
(dd, J=L8, 8.8, 1H); 6.18 (bs, 2H); 3.69 (t, J=7.2, 2H); 2.68 (t, J=7.2, 2H); 1.91 (m, J=7.2, 2H). 

Step 3: 5-[3-(tert-Butyl-diphenyl-silanyloxy)-propyl]-2-nitro-phenylamine (82) 

[0258] Following the same procedure described in Example 15, step 2 but substituting 

compound 72 for compound 81, the title compound was obtained in 78% yield. 

[0259] l H NMR: (400.2 MHz, CDCI3) 8 (ppm): 7.99 (d, J=8.8, 1H); 7.73 (d, J=1.6, 1H); 7.65- 

7.63 (m, 4H); 7.467.37 (m, 6H); 6.49 (dd, J=1.6, 8.8, 1H); 4.02 (bs, 2H); 3.71 (t, J=7.4, 2H); 2.69 

(t, J-7.2, 2H); 1.87 (m, J=7.2, 2H); 1.10 (s, 9H). 

Step 4: N-{5-[3-(tert-Butyl-diphenyl-silanyloxy)-propyl>2-nitro-phenyl}-4-[(3,4-dimethoxy- 
phenylamino)-methyl]-benzamide (83) 

[0260] Following the same procedure described in Example 15, step 3 but substituting 

compound 73 for compound 82, the title compound was obtained in 71% yield. 

[0261] ! H NMR: (400.2 MHz, CDCI3) 8 (ppm): 1 1.3 (s, 1H); 8.75 (d, J=2.0, 1H); 8.61 (d, J=8.6, 

1H); 7.86 (d, J=8.4, 2H); 7.57-7.54 (m, 4H); 7.44 (d, J=8.4, 2H); 7.347.27 (m, 6H); 6.88 (dd, 

J=2.0, 8.4, 1H); 6.62 (d, J= 8.6, 1H); 6.21 (d, J=2.5, 1H); 6.08 (dd, J=2.5, 8.6, 1H); 4.32 (s, 2H); 

3.72 (s, 3H); 3.71 (s, 3H); 3.62 (t, J=7.4, 2H); 2.76 (t, J=7.2, 2H); 1.84 (m, J=7.2, 2H); 0.99 (s, 

9H). 
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Step 5: ^[(a^-Dimethoxy-phenylaminoJ-methyG-N-tS-IS-hydroxy-propylJ^-nitro-phenyO- 
benzamide (84) 

[0262] Following the same procedure described in Example 15, step 4 but substituting 
compound 74 for compound 83, the title compound was obtained in 99% yield. 
[0263] ] H NMR: (400.2 MHz, CDCI3) 6 (ppm): 11.4 (s r 1H); 8.86 (d, J=2.0, 1H); 8.21 (d, J=8.6, 
1H); 7.95 (d, J=8.4, 2H); 7.57 (d, J=8.4, 2H); 7.07 (dd, J=2.0, 8.6, 1H); 6.74 (d, J= 8.6, 1H); 6.42 
(d, J=2.3, 1H); 6.31 (d, J= 8.6, 1H); 4.43 (s, 2H); 3.83 (s, 3H); 3.82 (s, 3H); 3.74 (t, J=7.4, 2H); 
2.87 (t, J=7.2, 2H); 2.01 (m r J=7.2, 2H); 1.62 (bs, 1H). 

Step 6: N{2-Amino-5M3-hydroxy-propyl)-phe^ 
benzamide (85) 

[0264] Following the same procedure described in Example 15,' step 5 but substituting 
compound 75 for compound 84, the title compound was obtained in 62% yield. 
[0265] l H NMR: (400.2 MHz, CDCI3) 6 (ppm): 9.58 (s, 1H); 7.89 (d, J=8.1, 2H); 7.45 (d, J=8,l, 
2H); 6.98 (s, 1H); 6.78 (dd, J=1.8, 8.0, 1H); 6.67 (d, J=8.0, 1H); 6.64 (d, J=8.6, 1H); 6.31 (d, 
J=2.5, 1H); 5.98 (m, 1H); 4.68 (bs, 2H); 4.40 (t, J=5.1, 1H); 4.29 (d, J=6.4 r 2H); 3.65 (s, 3H); 3.58 
(s, 3H); 3.37 (dt, J=5.1, 7.6, 2H); 2.46 (t, J=7.6, 2H); 1.65 (m, J=7.2, 2H). 

Example 18 

CH 3 
O 

X = / HN— ^ 
H 2 N 

/V-{2-amino-5-[(lE)-3-amino-3-oxoprop-l-en-l-yl]phenyl}-4-{[(3 t 4- 
dimethoxyphenyl)amino]methyl}benzamide (88) 
Scheme 16 
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Step 1 : W-(5-Bromo-2-nitro-phenyl)-4-[(3,4-dimethoxy-phenylamino}-methyl]-benzamide 
(86) 

[0266] Following the same procedure as described in Example 1 step 3 but substituting 
compound 3 for compound 2, the title compound was obtained, which was used without further 
purification. 

[0267] >H NMR: (400.2 MHz, DMSO) 5 (ppm): 10.4 (s, 1H); 8.08 (d, J=2.2, 1H); 7.96 (d, J=8.6. 
1H); 7.87 (d, J=8.4, 2H); 7.60 (dd, J=2.2, 8.6, 1H); 7.52 (d. J=8.4, 2H); 6.64 (d, J=8.4, 1H); 6.30 
(d, J=2.5, 1H); 5.97 (m, 2H); 4.31 (d, J=6.1, 2H); 3.65 (s, 3H); 3.58 (s, 3H). 

Step 2 : N-(2-Amino-5-bromo-phenyl)-4-[(3, 4-dimewoxy-phenylamino)-methyl]-benzamide 



[0268] Following the same procedure described in Example 1 , step 4 but substituting compound 
5 for compound 86, the title compound was obtained in 28% yield (over two steps). 
[0269] >H NMR: (400.2 MHz, DMSO) 5 (ppm): 9.58 (s, 1H), 7.89 (d, J = 8.2 Hz, 2H), 7.46 (d. J = 
8.4 Hz, 2H), 7.35 (d, J = 2.3 Hz, 1H), 7.08 (dd, J = 8.4, 2.3 Hz, 1H), 6.70 (d, J = 8.6 Hz, 1H), 6.64 
(d, J = 8.6 Hz, 1H), 6.31 (d, J = 2.5 Hz, 1H), 5.99-5.96 (m, 2H). 5.12 (s, 2H), 4.29 (d, J = 6.1 Hz, 
2H), 3.65 (s, 3H), 3.58 (s, 3H). 

Step 3: N-[2-Amino-5-{2-carbamoyl-vinyl)-phenyl]-4-[(3 f 4-dimethoxy-phenylamino)-methyl]- 
benzamide (88) 

[0270] Following the same procedure described in Example 17, step 1 but substituting 
compound 2 for compound 87, the title compound was obtained in 18% yield. 
[0271] >H NMR: (400.2 MHz, DMSO) 5 (ppm): 9.57 (s, 1H), 7.91 (d, J = 8.2 Hz, 2H), 7.46 (d, J = 
8.2 Hz, 2H), 7.38 (d, J = 2.0 Hz, 1H), 7.32 (bs, 1H); 7.23 (d, J = 16 Hz, 1H), 7.15 (dd, J = 2.0, 8.4 
Hz, 1H); 6.82 (bs, 1H); 6.74 (d, J = 8.4 Hz, 1H), 6.64 (d, J = 8.6 Hz, 1H), 6.32 (m, 1H), 6.29 (d, J = 
16 Hz, 1H), 5.98 (m. 2H), 5.39 (bs, 2H), 4.30 (d, J = 6.1 Hz. 2H), 3.66 (s, 3H), 3.59 (s, 3H). 



(87). 



Examples 19 




N-(2-Amino-5-(2-(|tert-birtyldimethylsilyloxy)methyl)thiophen-3-yl)phenyl}-4- 
methoxybenzamide (93) and 
Example 20 
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/ S S-CHO 



N-(2-amino-5-(2-(hydroxymethyl)thiophen-3-yl)phenyl)-4-methoxybenzamide (94) 

Scheme 17 
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93: Example 19 
+ 
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94: Example 20 

Step 1. (3-{3-amino-4-nitrophenyl)thiophen-2-yl)methanol (90) 

[0272] A suspension of the aldehyde 89 (500 mg, 3.21 mmol) and sodium borohydride (121 
mg, 3.21 mmol) in isopropanol (5 ml) was stirred at 0°C during 3 h. The excess of hydride was 
quenched with acetone, and the solvent was evaporated. A suspension of the resulting boronic acid 
(or any other boronic acid), 5-bromo-2-nitroaniline (2) (697 mg, 3.21 mmol) (scheme 1, Example 1) 
POT (305 mg, 1.00 mmol), Pd(PPh 3 ) 4 (241 mg, 0.209 mmol) and K 2 C0 3 (1.33 g, 9.63 mmol) in DME 
(12 ml) and water (4 ml) was stirred during 16 h at 80°C. The solvent was evaporated; ethyl acetate 
was added and washed with saturated solution of NaCI. The organic layer was dried over MgS0 4 , 
filtered and concentrated. After purification by flash chromatography on silica gel (eluent 40% EtOAc 
in Hexanes), 605 mg (75%) of compound 90 was obtained as a orange oil. *H NMR: (400 MHz, 
DMSO) 5 (ppm): 7.98 (d, J = 9.0 Hz, 1H), 7.52 (d, J = 5.3 Hz, 1H), 7.44 (s, 2H), 7.15 (d, J = 5.3 Hz, 
1H), 7.02 (d, J = 1.8 Hz, 1H), 6.73 (dd, J = 9.0, 2.0 Hz, 1H), 5.72 (t, J = 5.4 Hz, 1H), 4.70 (d, J = 
5.5 Hz, 2H). 
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Step 2. 5-(2M(tert-butyldimethy^ (91) 
[0273] A solution of 90 (600 mg, 2.39 mmol), imidazole (245 mg, 3.60 mmol) and TBDMSCI 
(543 mg, 3.60 mmol) in DMF (20 ml) was stirred at room temperature during 16 h. The solvent was 
evaporated, ethyl acetate was added and washed with saturated solution of NaCI. The organic layer 
was dried over MgSO A , filtered and concentrated. The residue was purified by flash chromatography 
(eluent 5-10% EtOAc in hexanes) to afford 674 mg (77%) of compound 91 as a yellow oil. ! H NMR: 
(400 MHz, DMSO) 5 (ppm): 7.97 (d, J = 8.8 Hz, 1H), 7.53 (d, J = 5.1 Hz, 1H), 7.45 (s, 2H), 7.15 (d, 
J = 5.3 Hz, 1H), 6.98 (d, J = 1.8 Hz, 1H), 6.70 (dd, J = 8.8, 2.0 Hz, 1H), 4.91 (s, 2H), 0.89 (s, 9H), 
0.07 (s, 6H). 

Step 3. 5 N^5-(2-((tert-Butyldimethylsilyloxy)methyl)thiophen-3-yl)-2-nitrophen 
methoxybenzamide (92) 

[0274] A solution of 91 (636 mg, 1.74 mmol) and 4-methoxybenzoyi chloride (446 mg, 2.62 
mmol) in pyridine (10 ml) was stirred at room temperature during 16 h. The solvent was evaporated, 
ethyl acetate was added and washed with a saturated solution of NH 4 CI and then with a saturated 
solution NaCI. The organic layer was dried over MgS0 4 , filtered and concentrated. After purification 
by flash chromatography on silica gel (eluent 5-10% EtOAc in Hexanes), 804 mg (93%) of compound 
92 was obtained as a yellow oil. *H NMR: (400 MHz, DMSO) 5 (ppm): 10.64 (s, 1H), 8.05 (d, J = 8.6 
Hz, 1H), 7.95-7.93 (m, 3H), 7.59 (d, J = 5.3 Hz, 1H), 7.46 (dd, J = 8.6, 2.0 Hz, 1H), 7.28 (d, J = 5.3 
Hz, 1H), 7.10 (dt, J = 9.0, 2.2 Hz, 2H), 4.95 (s, 2H), 3.85 (s, 3H), 0.88 (s, 9H), 0.09 (s, 6H). 

Step 4. N-(2-Amino-5-(2-((tert-butyldimeth^ 

methoxybenzamide (93) and N-(2-amino-5-(2-(hydroxymethyl)thiophen-3-yl)phenyl)-4- 
methoxybenzamide (94) 

[0275] A suspension of 92 (800 mg, 1,60 mmol), SnCI 2 2H 2 0 (2.17 g, 9.63 mmol) and NH 4 OAc 
(1.23 g, 16.0 mmol) in a 1:1:1 mixture of MeOHAHF/water was stirred at room temperature during 
16 h. Tin salts were filtered out and rinsed with EtOAc. The solvent was evaporated, ethyl acetate 
was added and washed with a saturated solution of NaHC0 3 and then with a saturated solution NaCI. 
The organic layer was dried OVER MgS0 4 , filtered and concentrated. After purification by flash 
chromatography on silica gel (eluent 0.5-5% MeOH in DCM), 200 mg (27%) of compound 93 was 
obtained as a beige powder and 92 mg (16%) of compound 94 was obtained as a beige powder. 
[0276] Compound 93: *H NMR: (DMSO) 5 (ppm): 9.54 (s, 1H), 7.96 (d, J = 8.8 Hz, 2H), 7.43 (d r 
J = 5.1 Hz, 1H), 7.28 (d, J = 1.8 Hz, 1H), 7.09-7.02 (m, 4H), 6.81 (d, J = 8.2 Hz, 1H), 5.05 (s, 2H), 
4.82 (s, 2H), 3.83 (s, 3H), 0.87 (s, 9H), 0.06 (s, 6H). MS: (calc.) 468.2; (obt.) 491.2 (M+Na) + . 



169 



WO 2005/030704 PCT/US2004/031590 
[0277] Compound 94: *H NMR: (DMSO) 8 (ppm): 9.57 (s, 1H), 7.96 (d, J = 8.8 Hz, 2H>, 7.40 (d, 
J = 5.1 Hz, 1H), 7.23 (d, J = 1.8 Hz, 1H), 7.09-7.02 (m, 4H), 6.81 (d, J = 8.0 Hz, 1H), 5.51 (t, J = 
5.4 Hz, 1H), 5.01 (s, 2H), 4.64 (d r J = 5.3 Hz, 2H), 3.83 (s, 3H). MS: (calc.) 354.1; (obt.) 354.1 
(M+Na) + . 

Examples 21 




N-(2-Amino-5-(4-((tert-butyldimethylsilyloxy)methyl)phenyl)phenyl)-4^ 
dimethoxyphenyiamino)methyl)benzamide (99) and 
Example 21-1 




N-(2-amino-5-(4-{hydroxymethyl)phenyl)phenyl)-4-((3 f 4- 
dimethoxypheny lamino)methyl)benzamide ( 100) 
Scheme 18 
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Steps 1 and 2. 2-Nitro»5-((4-(tert-butyldimethylsilyloxy)methyl)phenyl)aniline (97) 
[0278] The compound 97 was obtained following the same procedure as for the Examples 19 
and 20, steps 1 and 2 (scheme 17) in 78% yield. l H NMR: (400 MHz, DMSO) 5 (ppm): 8.01 (d, J = 
9.0 Hz, 1H), 7.61 (d, J = 8.2 Hz, 2H), 7.46 (s, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 2.0 Hz, 
1H), 6.91 (dd, J = 9.0, 2.0 Hz, 1H), 0.92 (s, 9H), 0.11 (s, 6H). 

Step 3. N-(2-nitro-5-(4-((tert-butyldimethylsilyloxy)methyl)phenyl)phenyl)-4-((3 t 4- 
dimethoxyphenylamino)methyl)benzamide (98) 

[0279] The compound 98 was obtained following the same procedure as in the Example 1, step 
3 (scheme 1) in 28% yield. *H NMR: (DMSO) 5 (ppm): 10.77 (s, 1H), 8.14 (d, J = 2.0 Hz, 1H), 8.09 
(d, J = 8.6 Hz, 2H), 7.91 (d, J = 8.4 Hz, 2H), 7.72 (d, J = 8.2 Hz, 2H), 7.68 (dd, J = 8.6, 2.2 Hz, 
1H). 7.53 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 8.4 Hz, 2H), 6.65 (d, J = 8.6 Hz, 2H), 5.99-5.97 (m, 2H), 
4.78 (s, 2H). 4.32 (d, J = 6.3 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H), 0.93 (s, 9H), 0.11 (s, 6H). 

Step 4. N-(2-amino-5-(4-((tert-butyldimethylsilyloxy)methyl)phenyl)phenyl)-4-((3,4- 
dimethoxyphenylamino)methyl)benzamide (99) and N-(2-amino-5-(4- 
(hydroxymethyl)phenyl)phenyl)-4-((3,4-dimethoxyphenylamino)methyl)benzamide (100) 
[0280] The compounds 99 and 100 were obtained following the same procedure as in Examples 
19 and 20, step 4 (scheme 17). 

[0281] Compound 99: 'H NMR: (DMSO) 5 (ppm): 9.66 (s, 1H), 7.93 (d, J = 8.0 Hz, 2H), 7.52- 
7.46 (m, 5H), 7.31-7.29 (m, 3H), 6.84 (d, J = 7.6 Hz, 1H), 6.64 (d, J = 8.6 Hz, 1H), 6.32 (s, 1H), 
6.0O5.98 (m, 2H), 5.06 (s, 2H), 4.70 (s, 2H), 4.30 (d, J = 5.9 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H), 
0.91 (s, 9H), 0.10 (s, 6H). MS: (calc.) 597.2 (obt.) 598.5 (MH) + . 

[0282] Compound 100: 'H NMR: (DMSO) 8 (ppm): 9.67 (s, 1H), 7.93 (d, J = 7.8 Hz, 2H), 7.50- 
7.46 (m, 5H), 7.31-7.29 (m, 3H), 6.84 (d, J - 8.0 Hz, 1H), 6.64 (d, J = 8.4 Hz, 1H), 6.32 (d, J = 2.0 
Hz, 1H), 6.00-5.98 (m, 2H), 5.15 (t, J = 5.5 Hz, 1H), 5.06 (s, 2H), 4.49 (d, J = 5.7 Hz, 2H), 4.31 (d, 
J = 5.9 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H). MS: (calc.) 483.2; (obt.) 484.4 (MH)\ 
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N-(2-Amino-5-(4-carboxyphenyl)phenyl)-4-methoxybenzamide (105) 

Scheme 19 
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Step 1. 2-Nitro-5-(4-methoxycarbonylphenyl)aniIine (102) 

[0283] The compound 102 was obtained following the same procedure as in Example 19 and 
20, step 1 (scheme 17) but substituting the boronic acid 89 for the boronic acid 101 in 70% yield. 
*H NMR: (400 MHz, DMSO) 5 (ppm): 8.07-8.04 (m, 3H), 7.78 (d, J = 8.2 Hz, 2H), 7.50 (s, 2H), 7.34 
(d, J = 2.0 Hz, 1H), 6.96 (dd, J = 9.0, 2.2 Hz, 1H), 3.88 (s, 3H). 

Step 2. N-(2-Nitro-5-(4-methoxycarbonylphenyl)phenyl)-4-methoxybenzamide (103) 
[0284] A suspension of 102 (599 mg, 2.20 mmol), NaH 60% (141 mg, 3.52 mmol) and 4- 
methoxybenzoyl chloride (450 mg, 2.64 mmol) in pyridine (5 ml) and DMF (12 ml) was stirred at room 
temperature during 48 h. The solid was filtered out and rinsed with MeOH to give 584 mg (82%) of 
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the title compound 103 as a yellow solid. 'H NMR: (400 MHz, DMSO) 5 (ppm): 10.72 (s. 1H), 8.13- 
8.08 (m, 3H), 7.96 (d, J = 8.8 Hz, 2H), 7.90 (d, J = 8.6 Hz, 2H), 7.74 (dd, J = 8.6, 2.2 Hz, 1H), 
7.11 (d, J = 8.8 Hz, 1H), 3.89 (s, 3H), 3.86 (s, 3H). 

Step 3. N-(2-Amino-5-(4-methoxycarbonylphenyl)phenyl}-4-methoxybenzamide (104) 
[0285] The compound 104 was obtained following the same procedure as in Example 19 and 
20, step 4 (scheme 17) in 10% yield. 'H NMR: (DMSO) 8 (ppm): 9.61 (s, 1H), 7.98 (d, J = 8.8, Hz, 
2H), 7.95 (d, J = 8.4 Hz, 2H), 7.71, (d, J = 8.4 Hz, 2H), 7.60 (d, J = 2.2 Hz, 1H), 7.43 (dd, J = 8.4, 
2.2 Hz, 1H), 7.04 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.4 Hz, 1H), 5.27 (sb, 2H), 3.85 (s, 3H), 3.84 (s, 
3H). MS: (calc.) 376.1; (obt.) 377.1 (MH)\ 

Step 4. N-(2-Amino-5-(4-carboxyphenyl)phenyl)-4-methoxybenzamide (105) 
[0286] A solution of 104 (44 mg, 0.1 17) and NaOH 1M (0.24 ml, 0.24 mmol) in THF (1 ml) and 
water (1 ml) was stirred 48 h at 40°C. HCI 1M was added and the precipitate was filtered out. The 
solid was further purified by flash chromatography (eluent 3-5% MeOH in DCM), to give the compound 
105 (34 mg, 80% yield). 'H NMR: (DMSO) 5 (ppm): 9.61 (s, 1H), 7.98 (d, J = 8.6 Hz, 2H), 7.93 (d, J 
= 8.2 Hz, 2H), 7.66 (d, J = 8.2 Hz, 2H), 7.58 (d, J = 2.0 Hz, 1H), 7.40 (dd, J = 8.2, 2.0 Hz, 1H), 
7.04 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.4 Hz, 1H), 5.23 (s, 2H), 3.84 (s, 3H). MS: (calc.) 362.1; 
(obt.) 363.1 (MH)\ 



Example 24 

/ 
o 




Methyl 4-amino-3-(4-methoxybenzamido)benzoate 
Scheme 20 



173 



WO 2005/030704 

NH, 



PCT/US2004/031590 




NH 2 



MeO' 



OMe 

106 

BocHN 
HN 



f^O H 2 N 

>=\ NaOH 1M 

/=\ HN "\\ /) MeOH / H 2 0 / THF 

MeOHf>-< ? 

O 



pyridine/CH 3 CN, 0°C 



MeO 




O /^OH 
O 

110 



Phenylamlne, BOP 
Et 3 N, DMF 



BocHN 



111 



NH 



107: Example 24 



Bo^O, ET 3 N 



H 2 N 



H 2 0-Dioxane 



108: Example 25 



NH 4 CI, HOBt, EDC 
Et 3 N, DMF 



H 2 N 

hn -0 



TFA, DCM MeO 



H 2 N 



109: Example 26 



112: Example 27 



Step 1. Methyl 4-amino-3-(4-methoxybenzamido)benzoate (107) 

[0287] A solution of 4-methoxybenzoyl chloride (1.03 g, 6.02 mmol) in CH 3 CN (6 ml) was added 
drop wise to a solution of methyl 3,4ndiaminobenzoate (106) (1.00 g, 6.02 mmol) and pyridine (0.49 
ml, 6.02 mmol) in CH 3 CN (25 ml) at 0°C. The reaction mixture was stirred for 3 h at 0°C and the 
solvent was evaporated. Ethyl acetate was added and the organic layer was washed successively 
with saturated solutions of NH4CI, NaHC0 3 and NaCI, dried over MgS0 4 , filtered and concentrated. 
After purification by flash chromatography on silica gel (eluent 1-3% MeOH in DCM), 1.03 g (56%) of 
compound 107 was obtained as a off white solid. *H NMR: (DMSO) 8 (ppm): 9.51 (s, 1H), 7.96 (d, J 
= 8.8 Hz, 2H), 7.75 (d, J = 2.0 Hz, 1H), 7.56 (dd, J = 8.4, 2.0 Hz, 1H), 7.03 (d, J = 9.0 Hz, 2H), 
6.75 (d, J = 8.4 Hz, 1H), 5.80 (s, 2H), 3.83 (s, 3H), 375 (s, 3H). MS: (calc.) 300.1; (obt.) 301.1 
(MH) + . 
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Example 25 

/ 




4-Amino-3-{4-methoxybenzamido)benzoic acid (108) 



Step 1. 4-Amino-3-(4-methoxybenzamido)benzoic acid (108) 

[0288] A suspension of 107 (400 mg, 1.33 mmol) and 1M NaOH (2.7 ml, 2.66 mmol) in 1:1 
THF:MeOH (6 ml) was heated at 50°C for 16 h. HCI 1M was added to reach pH = 4 and the solid was 
filtered to give 370 mg (97%) of compound 108 as a white solid. l H NMR: (DMSO) 8 (ppm): 9.52 (s, 
1H), 7.96 (d, J = 8.8 Hz, 2H), 7.71 (d, J = 2.0 Hz, 1H), 7.54 (dd, J = 8.4, 2.0 Hz, 1H), 7.02 (d, J = 
9.0 Hz, 2H), 6.74 (d, J = 8.4 Hz, 1H), 5.69 (s, 2H), 3.83 (s, 3H). MS: (calc.) 361.1; (obt.) 362.3 
(MH) + . 



Step 1. N-(2-amino-5-carbamoyIphenyl)-4-methoxybenzamide (109) 
[0289] A solution of 108 (200 mg, 0.70 mmol), NH 4 CI (74 mg, 1.40 mmol), HOBT-hydrate (104 
mg, 0.77 mmol), EDC (119 mg, 0.77 mmol) and Et 3 N (0.29 ml, 2.1 mmol) in DMF (3 ml) was stirred 
for 16 h at room temperature. The solvent was evaporated, ethyl acetate was added and the organic 
layer was washed successively with saturated solutions of NH 4 CI, NaHC0 3 and NaCI, dried over 
MgS0 4f filtered and concentrated. The crude product was triturated in ethyl acetate and filtered to 
give the title compound 109 (60 mg, 30%). *H NMR: (DMSO) 5 (ppm): 9.57 (s, 1H), 7.96 (d, J = 8.8 
Hz, 2H), 7.67 (d, J = 2.2 Hz, 1H), 7.59 (sb, 1H), 7.52 (dd, J = 8.2, 2.0 Hz, 1H), 7.02 (d, J = 8.8 Hz, 
2H), 6.90 (sb, 1H), 6.72 (d, J = 8.4 Hz, 1H), 5.41 (s, 2H) t 3.83 (s, 3H). MS: (calc.) 285.1; (obt.) 
286.1 (MH) + . 
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N-{2-amino-5-carbamoylphenyl)-4-methoxybenzamide (109) 
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Example 27 




/ 

N-(2-amino-5-phenylcarbamoylphenyl)-4-methoxybenzamide (112) 

Step 1. 4-(tert-Butoxycarbonyl)-3-(4-methoxybenzamido)benzoic acid (110) 
[0290] A solution of 108 (700 mg, 2.45 mmol), Boc 2 0 (801 mg, 3.67 mmol) and Et 3 N (0.51 ml, 
3.67 mmol) in 2:1 dioxane : water (15 ml) was stirred for 16 h at room temperature. The solvent was 
concentrated and HCI 1 M was added to reach a pH = 5. The precipitate was filtered to give 736 mg 
(78%) of the title compound 110 as a beige solid. l H NMR: (DMSO) 5 (ppm): 9.81 (s, 1H), 8.87 (s, 
1H), 8.02 (d, J = 1.6 Hz, 1H), 7.95 (dt, J = 9.0, 2.2 Hz, 2H), 7.75-7.74 (m, 2H), 7.07 (dt, J = 9.0, 
2.2 Hz, 2H), 3.84 (s, 3H) ? 1.46 (s r 9H). 

Step 2. tert-Butyl 2-(4-methoxybenzamido)-4-(phenylcarbamoyl)phenylcarbamate (111) 
[0291] A solution of 110 (373 mg, 0.965 mmol), aniline (0.11 ml, 1.16 mmol), BOP (640 mg, 
1.45 mmol) and Et 3 N (0.40 ml, 1.45 mmol) in DMF (3 ml) was stirred during 16 h at room 
temperature. The solvent was evaporated, ethyl acetate was added and the organic layer was 
washed with saturated solutions of NH 4 CI, NaHC0 3 and NaCI, dried over MgS0 4 , filtered and 
concentrated. After purification by flash chromatography on silica gel (eluent 30-40% AcOEt in 
hexane), 352 mg (79%) of compound 111 was obtained as a white solid. ] H NMR: (DMSO) 5 (ppm): 
10.17 (s, 1H), 9.86 (s, 1H), 8.83 (s, 1H), 7.97 (dt, J = 9.0, 2.2 Hz, 2H), 7.84-7.73 (m, 4H), 7.35- 
7.31 (m, 2H), 7,10-7.05 (m, 3H), 3.85 (s, 3H), 1.47 (s, 9H). 

Step 3. N-(2-amino-5-phenylcarbamoylphenyl)-4-methoxybenzamide (112) 
[0292] A solution of 1 1 1 (343 mg, 0.743 mmol) and TFA (0.5 ml) in DCM (3 ml) was stirred for 
16 h at room temperature. The solvent was evaporated and the solid was purified by flash 
chromatography (eluent 2-3% MeOH / DCM) to afford the title compound 112 as an off-white solid 
(230 mg, 86% yield). *H NMR: (DMSO) 8 (ppm): 9.83 (s, 1H), 9.62 (s, 1H), 7.99 (d, J = 8.8 Hz, 2H), ' 
7.82 (d, J = 2.0 Hz, 1H), 7.73 (dd, J = 8.8, 1.2 Hz, 2H), 7.67 (dd, J = 8.4, 2.2 Hz, 1H), 7.31-7.27 
(m, 2H), 7.05-7.01 (m, 3H), 6.80 (d, J = 8.4 Hz, 1H), 3.84 (s, 3H). MS: (calc.) 361.1; (obt.) 362.1 
(MH) + . 
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N-(2-amino-5-bromo-phenyl)-4-methoxy-benzamide (114) 
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115: Example 29 



Steps 1 and 2. N-(2-Amino-5-bromo-phenyl)-4-methoxy-benzamide (114) 
[0293] In a flame dried, round bottom flask, 5-bromo2-nitro-aniline (2) (10.66 g, 49.09 mmol), 
(scheme 1, Example 1), and 4-methoxybenzoyl chloride (8.37 g, 49.09 mmol) were added. The 
mixture was heated to 90°C. The melted solids were stirred overnight to give a yellow-brown solid. 
THF (250 mL) was then added and the solution was treated with SnCI 2 2H 2 0 (55.38 g, 245.45 mmol, 
5.0 eq) and stirred at room temperature for 2 hrs. Approx. half of the THF was evaporated then 200 
mL of EtOAc and 100 mL sat. NaHC0 3 were added. The precipitated tin salt was taken out by 
filtration and a work-up was done on the filtrate with EtOAc. The combined organic layers were 
washed with water and brine and dried over MgS0 4 . Most of the EtOAc was evaporated then hexane 
was added and the precipitate was collected by filtration to give the title compound 114 as a beige 
powder (13.40 g, 85% yield). l H NMR (DMSO-d 6 ) 5(ppm): 9.52 (s, 1H), 7.93 (d, J=9.0 Hz, 2H), 7.34 
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(d, J=2.3 Hz, 1H), 7.08 (dd, J=8.6, 2.3 Hz, 1H), 7.02 (d, J=9.0 Hz, 2H), 6.71 (d, J=8.6 Hz, lH) t 
5.10 (s, 2H), 3.82 (s, 3H). 



N-|2-amino-5-(3-chloro-4-fluorophenyl)phenyl)-4-methoxybenzamide (115) 

Step 1. N-{2-Amino-5-(3-chloro-4-fluorophenyl)phenyl)-4-methoxybenzamide (115) 
[0294] The compound 115 was obtained following the same Suzuki coupling procedure as in 
Examples 19 and 20 step 1 (schemel7) in 84% yield. l H NMR: (DMSO) 5 (ppm): 9.59 (s f 1H), 7.97 
(d, J = 8.8 Hz, 2H), 7.71 (dd, J = 7.2, 2.3 Hz, 1H), 7.56-7.52 (m, 1H), 7.51 (d, J = 2.2 Hz, 1H), 7.40 
(t, J= 9.0 1H), 7.33 (dd, J = 8.2, 2.3, 1H), 7.04 (d, J = 9.0 Hz, 2H), 6.84 (d, J = 8.4 Hz, 1H), 5.16 
(sb, 2H), 3.84 (s, 3H). MS: (calc.) 370.1; (obt.) 371.1 (MH) + . 



Step 1. N-[2-Amino-5-(4,4,5,54etramethyl-tli3 f 2]dioxaborolan-2-yl)-phenyl]-4-methoxy- 
benzamide (116) 

[0295] In a 75 mL pressure vessel, N-(2-amino-5'bromo-phenyl)4-methoxy-benzamide (114) 
(2.95 g, 9.19 mmol.), bis(pinacolato)diboron (2.80 g, 11.03 mmol) and THF (25 mL) were added. Air 
was then removed by vacuum and then the vessel was purged with nitrogen. Pd(P(f-Bu) 3 )2 (0.070 g, 
0.14 mmol), Pd 2 (dba) 3 (0.063 g, 0.07 mmol) and KF (1.76 g, 30.34 mmol, 3.3 eq.) were then added 
and the air was removed after each addition. The pressure vessel was sealed and the mixture was 
stirred at 50 °C for a week. The two palladium catalysts were added again after 2 and 4 days. After 
completion of the reaction, the mixture was extracted with EtOAc. The combined organic layers were 
rinsed with water and brine and concentrated. The obtained oil was then purified by column 
chromatography on silica gel with EtOAc / hexane (50:50) to give the title compound 116 as a pale 
yellow solid (1.53 g, 45%). >H NMR (DMSO<« 5(ppm): 9.47 (s, 1H), 7.95 (d, J=8.8 Hz, 2H), 7.41 (d, 
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J=1.4 Hz, 1H), 7.24 (dd, J=7.8, 1.4 Hz, 1H), 7.01 (d, J=8.8 Hz, 2H), 6.70 {d, J=7.8 Hz, 1H), 5.31 

(s, 2H), 3.82 (s, 3H), 1.25 (s, 12H). 

Example 31 

O 

N-t^-Acetyl-^amino-biphenyl-S-yll-^methoxy-benzamide (117) 
Step 1. N-(4'-Acetyl-4-amino-biphenyl-3-yl)-4-methoxy-benzamide (117) 
[0296] In a pressure vessel, W2-Amino-W4,4,5>teta^ 

methoxy-benzamide (116) (170 mg, 0.462 mmol), H4-bromophenyl)ethanone (184 mg, 0.923 
mmol) f (or any aryl bromide from the tables below), DME (4.6 mL per mmol of 116) and H 2 0 (2.15 
mL per mmol of 116) were added. Air was then removed by vacuum and then the vessel was purged 
with nitrogen. Pd(PPh 3 ) 4 (27mg, 0.023 mmol, 0.05 eq.) and Na 2 C0 3 (147 mg, 1.38 mmol, 3.0 eq.) 
were then added and oxygen was removed after each addition. The pressure vessel was sealed and 
the mixture was stirred at 75 °C overnight. The mixture was cooled at room temp., water was added 
and the mixture was extracted with EtOAc. The combined organic layers were rinsed with brine, dried 
over MgS0 4 and concentrated to give 42 mg (25%) of the title compound 117. *H NMR (DMSO-d 6 ) 
6(ppm): 9.61 (s, 1H), 7.96 (dd, J=12.8, 8.8 Hz, 4H), 7.70 (d, J=8.8 Hz, 2H), 7.60 (d, J-2.1 Hz, 1H), 
7.42 (dd, J=8.4, 2.3 Hz, 1H), 7.04 (d, J=8.8 Hz, 2H), 6.86 (d, J=8.2 Hz, 1H), 5.26 (s, 2H), 3.84 (s, 
3H), 2.58 (s, 3H). MS (m/z): 360.41 (calc) 361.1 (MH+) (found). 
Table 3a 
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l-(5-Bromothiophen-2-yl)ethanol 

A suspension of lithium aluminum hydride (364 mg, 9.76 
mmol) in diethyl ether (40 mL) was cooled down to -78°C 
under N 2 and a solution of 2-acetyl-5-bromothiophene 
(l.OOg, 4.88 mmol) was slowly transferred via canula into 
the stirring suspension. The mixture was stirred for 2h at • 
78°C and quenched with caution with a 5% HCI solution. The 
grey mixture was allowed to warm to rt and stirred for 
additional 16h. The supernatant was decanted and 
concentrated in vacuo. The remaining white aluminum 
aqueous layer was extracted twice with EtOAc. The extracts 
were combined with the residue produced after evaporation 
of the supernatant and were washed with H 2 0, brine, dried 
over MgSO*, filtered and concentrated again in vacuo 
affording the title Hb4)romotniopnen^yi)etnanoi lo/u mg, 
87% yield). 

l H NMR: (400 MHz, DMSO-d 6 ) 8 (ppm): 7.00 (d, J=3.7 
Hz, 1H), 6.72 (dd, J=3.7, 1.0 Hz, 1H), 5.66 (d, J=4.9 Hz, 
1H), 4.85 (quintd, J=6.1, 1.2 Hz, 1H). 
LRMS (m/z): 188.9 (M-H 2 0). 
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Br N^S v HNMe 2 Br V-S y O Q 

^ w NMe 2 
5-Bromothiophene-2-(N,N-dimethyl)sulfonarnide 

A round-bottom flask was. charged with 5-bromothiophene-2- 
sulfonylchloride (1.00 g, 3.82 mmol) and a 2M solution of 
N,N*dimethylamine (6 mL, 11.46 mmol) in THF was added. 
The mixture was stirred for Ih and the solvent was removed 
in vacuo. The residue was partitioned between EtOAc and 
H 2 0. The organic layer was washed with H 2 0, brine, dried 
over MgS0 4 , filtered and concentrated. The resulting 
colorless liquid was purified by flash chromatography on 
silica gel using EtOAc/hexanes as an eluent with increasing 
poiariiy viu.yu it* ^v.ouj diiurunig uic uuc j 
bromothiophene-2-(N,/\klimethyl)sulfonamide (340 mg, 33% 
yield). 

l H NMR: (400 MHz, CDCI 3 ) 5 (ppm): 7.30 (d, J=4.0 Hz, 
1H), 7.13 (d, J=4.0 Hz, 1H), 2.78 (s, 6H). 
LRMS: (m/z): 270.0/272.0 (M/M+2) + . 
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4-((3,4-DimethoxyphenylamM 

(122) 
Scheme 22 

HS^ 
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MeO 4 
NaH, BOP, pyridine 



=v OH 




MeO^^N^O^ H 2 - SnCI 2 , NH 4 OAc. H 2 0, MeOH. THF 

MeO"^ 121: 

122 (R = 2-thienyl): Example 32 R - 2-thienyl, n-propyl 

123 (R ■ n-propyl): Example 33 

Step 1. tert-Butyl 5-fIuoro-2-nitrophenylcarbamate (119) 

Aflame-dried pressure vessel was charged with 5-fluoro-2-nitrobenzoic acid 118 (5.00g, 27.0 mmol) 
and dry t-butyl alcohol (50 mL). To this solution were successively added N,N<JHsopropyl-N- 
ethylamine (5 mL) and diphenylphosphorylazide (6.42 mL r 29.7 mmol). The vessel was closed with 
teflon cap and the mixture was heated at 90°C for 2h. It was then allowed to cool to r.t. over 16 h . 
The solvent was removed in vacuo and the residue was partitioned between EtOAc and H 2 0. The 
aqueous layer was extracted with fresh EtOAc and the combined organic layers were washed with 
HCI IN, sat. NaHC0 3 , brine, dried over MgS0 4 , filtered and concentrated. The resulting yellow oil 
was purified by flash chromatography on silica gel using EtOAc/hexanes (10:90) as an eluent, 
affording the title compound 119 (6.03g, 87% yield) as light yellow crystals. LRMS: (m/z): 279.3 
(M+Na 4 ). 

Step 2. tert-Butyl 2-nitro-5-(thiophen-2-ylthio) phenylcarbamate (120) 
[0297] A pressure vessel was charged with thiophene-2-thiol (236 mg, 2.03 mmol) and THF (4 
mL). To this solution were successively added sodium hydride (60% suspension in mineral oil) (86 
mg, 2.15 mmol) and compound 119 (500 mg, 1.95 mmol). The vessel was closed with teflon cap 
and the mixture heated to 90°C for 2h. It was allowed to cool to r.t.; and the reaction was quenched 
with H 2 0, followed by THF removal in vacuo. The residue was partitioned between EtOAc and H 2 0. 
The aqueous layer was extracted with fresh EtOAc and the combined organic layers were washed 
with HCI IN, sat. NaHC0 3 , brine, dried over MgS0 4 , filtered and concentrated. The residue was 
allowed to crystallize from a mixture of EtOAc/hexane over 72 hours, affording the title compound 
120 (610 mg, 88% yield). ! H NMR: (400 MHz, Acetone-d 6 ) 5 (ppm): 9.67 (s, 1H), 8.32 (d, J=2.2 Hz, 
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1H), 8.13 (d, J=8.8 Hz, 1H), 7.90 (dd, J=5.3, 1.2 Hz, 1H). 7.50 (dd, J=3.5, 1.2 Hz, 1H), 7.28 (dd, 
J=5.3, 3.5 Hz, 1H), 6.81 (dd, J=8.8, 2.0 Hz, 1H), 1.53 (s, 9H). 
LRMS: (m/z): 275.2 (M+Na*). 

Step 3. 2-Nitro-5-(thiophen-2-ylthio) aniline (121, R = 2-thienyl) 

Following the same procedure as in Example 27, step 3 (scheme 20) substituting compound 111 for 
compound 120 (550 mg, 1.56 mmol), the title compound 121 was obtained (271 mg, 69% yield). 
'H NMR: (400 MHz, acetone<J 6 ) 6 (ppm): 7.97 (d, J=9.0 Hz, 1H), 7.87 (dd, J=5.3, 1.2 Hz, 1H), 7.44 
(dd, J=3.5, 1.2 Hz, 1H), 7.25 (dd, J=5.5, 3.7 Hz, 1H), 7.11 (bs, 2H), 6.66 (d, J=2.0Hz, 1H), 6.42 
(dd, J=9.0, 2.0 Hz, 1H). LRMS: (m/z): 253.1 (MH + ). 

Steps 4 and 5. 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-(thiophen-2- 
ylthio)phenyl)benzamide (122) 

[0298] Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but 
substituting compound 97 for compound 121 the title compound 122 was obtained in 6% yield (over 
2 steps). 'H NMR: (400 MHz, DMSO-d 6 ) 6 (ppm): 9.57 (s, 1H), 7.87 (d, J=8.4 Hz, 2H), 7.57 (dd, 
J=5.3. 1.2 Hz, 1H), 7.44 (d, J=8.4 Hz, 2H), 7.27 (d, J=2.0 Hz, 1H), 7.19 (dd, J=3.5, 1.2 Hz, 1H), 
7.05 (dd. J=8.2, 2.2 Hz, 1H), 7.01 (dd, J=5.3, 3.5 Hz, 1H), 6.72 (d, J=8.2 Hz, 1H), 6.63 (d, J=8.6 
Hz, 1H), 6.30 (d, J=2.5 Hz, 1H), 5.97 (dd, J=8.4. 2.5 Hz, 1H), 5.96 (d, J=6.5 Hz, 1H), 5.20 (s, 2H). 
4.28 (d, J=6.3 Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H). LRMS: (m/z): 492.5 (MH + ). 



4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-(propylthio)phenyl)ben2amide(123): 
[0299] Following the same procedures as in Example 21 , steps 3 and 4 (scheme 18) but 
substituting compound 97 for the commercially available 2-nitro-5-(propylthio)aniline (121, R = n- 
propyl) (222 mg, 1.04 mmol), afforded the title compound (123) as a light yellow oil (102 mg, 22% 
yield for 2 steps). l H NMR: (400 MHz, DMSO-d 6 ) 5 (ppm): 9.57 (s, 1H), 7.89 (d, J=8.2 Hz, 2H), 7.45 
(d, J=8.0 Hz, 2H), 7.23 (d, J=0.4 Hz, 1H), 7.01 (dd, J=8.4, 2.2 Hz, 1H), 6.71 (d, J=8.4 Hz, 1H), 
6.63 (d, J=8.6 Hz, 1H), 6.31 (d, J=2.3 Hz, 1H). 5.98 (dd, J=8.2, 2.5 Hz, 1H). 5.97 (d, J=5.9 Hz, 
1H), 5.04 (s, 2H), 4.29 (d, J=5.9 Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H), 2.71 (t, J=7.0 Hz, 2H), 1.50 
(sext, J=7.0 Hz, 2H), 0.93 (t, J=7.2Hz, 3H). LRMS: (m/z): 452.5 (MH + ). 
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HN /=\ 0— 

4-((3,4-dimethoxyphenylamino)methyl)-N-(2-amino-5-{2-phenylethynyl)phenyl)benzamide 

(125) 
Scheme 23 
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124 



MeO 

MoO 125: Example 34 Ph 

Step 1. 2-Nitro-5-(2-phenylethynyl}benzenamine (124) 

[0300] A ftamendried flask was charged with the 5-bromo-2-nitroaniline (2, 300 mg, 1.38 mmol) 
(scheme 1, Example 1), phenylacetylene (155 mg, 1.52 mmol) and ethyl acetate (13.8 ml_). The 
solution was degassed under vacuum and put under N 2 atmosphere. Then, 
dichlorobis(triphenylphosphine)palladium (48 mg, 0.069 mmol) and copper iodide (26 mg f 0.138 
mmol) were added. The yellow solution was degassed again (3 cycles), N,N- diisopropylamine 
(231mL, 1.68 mmol) was added and the solution rapidly turned dark. It was degassed twice again 
and allowed to stir under N 2 atmosphere at r.t. over 16h. Then it was passed through celite and the 
filtrate was successively washed with dilute aqueous ammonia (NH 4 OH), saturated NaHC0 3 , saturated 
NH 4 CI, brine , dried over MgS0 4 , filtered and concentrated. The resulting dark solid was purified by 
flash chromatography on silica gel using EtOAc/hexanes as the eluent with increasing polarity (10:90 
to 15:85) affording the title compound 124 (242 mg r 74% yield) as a deep yellow solid. *H NMR: 
(400 MHz, CD 3 0D) 6(ppm): 8.04 (dd, J=8.8, 0.4 Hz, 1H), 7.54-7.51 (m, 2H), 7.40-7.37 (m, 3H), 7.11 
(dd, J=1.8, 0.4 Hz, 1H), 6.73 (dd, J=8.8, 1.8 Hz, 1H). LRMS: (m/z): 239.3 (MH + ). 

Steps 2 and 3. 4-((3 f 4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-(2- 
phenylethynyl)phenyl)benzamide (125) 
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[0301] Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but 
substituting compound 97 for compound 124 (240 mg, 1.01 mmol), compound 125 was 
synthesized (136 mg, 31% yield for 2 steps). *H NMR: (400 MHz, CD 3 OD) 6 (ppm): 7.93 (d, J=8.4 
Hz, 2H), 7.52 (d, J=8.2 Hz, 2H), 7,44 (dd, J=8.2, 1.8 Hz, 2H), 7.35-7.29 (m, 4H), 7.21 (dd, J=8.2, 
2.0 Hz, 1H), 6.85 (d, J=8.4 Hz, 1H), 6.71 (d, J=8.4 Hz, 1H), 6.36 (d, J=2.7 Hz, 1H), 6.13 (dd, 
J=8.4, 2.5 Hz, 1H), 4.39 (s, 2H), 3.75 (s, 3H), 3.71 (s, 3H). LRMS: (m/z): 478.5 (MH + ). 



4M(3 t 4-dimethoxyphenyIamino)me%l)-N-(2-am (127) 



4-((3ADimethoxyphenylamino)methyl)-N-(2-amino-5-phene%lphenyl)benzamide(128) 



Examples 34-1 
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128: Example 35 



129: Example 36 



Step 1. 2-Nrtro-5-styrylbenzenamine (126) 

[0302] Following the same procedure as in Example 1, step 2 (scheme 1) but substituting 2- 
thiopheneboronic acid for trans-2-phenylvinylboronic acid (245 mg f 1.66 mmol), the title compound 
126 was prepared (230 mg, 69% yield). *H NMR: (400 MHz, acetone^) 5 (ppm): 7.89 (d, J=8.8 Hz, 
1H), 7.49 (d, J=7.0 Hz, 2H), 7.27-7.18 (m, 3H), 7.19 (d, J=16.2 Hz, 1H), 7.05 (d, J-15.3 Hz, 1H), 
7.02 (s, 1H), 6.93 (bs, 2H), 6.87 (dd, J=9.0, 1.6 Hz, 1H). LRMS: (m/z): 241.3 (MH + ). 

Steps 2 and 3. 4-((3,4-dimethoxyphenylamino)methyl)-N-(2-amino-5-styrylphenyl)benzamide 
(127) 

[0303] Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but 
substituting compound 97 for compound 126 (230 mg, 0.957 mmol), the title compound 127 was 
prepared (159 mg, 35% yield for 2 steps). l H NMR: (400 MHz, Acetone-d 6 ) 5 (ppm): 9.07 (s, 1H), 
8.01 (d, J=8.2 Hz, 2H), 7.55 (d, J=8.2 Hz, 2H), 7.55-7.52 (m, 3H), 7.32 (t, J=7.4 Hz, 2H), 7.28 (dd, 
J=8.2, 2.2 Hz, 1H), 7.19 (t, J=7.2 Hz, 1H), 7.13 (d, J=16.4 Hz, 1H), 7.0 (d, J=16.2 Hz, 1H), 6.89 
(d, J=8.2 Hz, 1H), 6.70 (d, J=8.4 Hz, 1H), 6.41 (d, J=2.7 Hz, 1H), 6.12 (dd, J=8.6, 2.7 Hz, 1H), 
5.33 (bs, 1H). 4.85 (bs, 2H), 4.43 (s, 2H), 3.72 (s, 3H), 3.67 (s, 3H). LRMS: (m/z): 480.5 (MH + ). 
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Step 4. 4-((3,4-Dimethoxyphenylamino)me^ 

(128) and N-(2-amino-5-phenethylphenyl)-4-methylbenzamide (129) 

[0304] To a degassed solution of compound 127 (100 mg, 0.209 mmol) in a mixture of 

methanol and ethyl acetate (1:1) was added was added a catalytic amount of 10% palladium on 

charcoal and the mixture was put under H 2 atmosphere (latm) and stirred for lh and filtered through 

celite and the filtrate was concentrated in vacuo. The mixture was separated by flash 

chromatography on silica gel using EtOAc/Hexanes with increasing polarity (40:60 to 60:40) as the 

eluent. The least polar compound 129 was isolated as a white solid (31 mg, 31% yield) and the most 

polar compound was further purified by crystallization from a mixture of ethyl acetate and hexanes 

affording compound 128 as light beige crystals (18 mg, 18% yield). 

Compound 128: ! H NMR: (400 MHz, acetone-d 6 ) 8 (ppm): 9.07 (s, 1H), 7.99 (d, J=8.2 Hz, 2H), 7.53 
(d, J=8.6 Hz, 2H), 7.27-7.22 (m, 5H), 7.19-7.14 (m, 1H), 6.87 (dd, J-8.0, 2.0 Hz, 1H), 6.79 (d, 
J=8.0 Hz, 1H), 6.70 (d, J=8.4 Hz, 1H), 6.40 (d, J=2.8 Hz, 1H), 6.1 1 (dd, J=8.4, 2.5 Hz, 1H), 5.33 
(bs, 1H), 4.51 (bs, 2H), 4.42 (s, 2H) f 3.72 (s f 3H), 3.67 (s, 3H). LRMS: (m/z): 482.2 (MH + ). 
Compound 129: *H NMR: (400 MHz, acetone-d 6 ) 5 (ppm): 9.03 (bs, 1H), 7.94 (d, J=8.0 Hz, 2H), 
7.33 (d, J=7.8 Hz, 2H), 7.287.23 (m, 5H), 7.18-7.13 (m, 1H), 6.87 (dd, J=8.0, 2.0 Hz, 1H), 6.79 (d, 
J=8.2 Hz, 1H), 4.48 (bs, 2H), 2.90-2.86 (m, 2H), 2.83-2.78 (m, 2H), 2.42 (s, 3H). LRMS: (m/z): 
331.KMH 4 ). 
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4-((6-(2-(Dimethy!amino)ethoxy)-5-fluoro-lH-benzo[d]imidazol-2-ylthio)m 

5-(thiophen-2-yl)phenyl)benzamide (131) 
Scheme 25 
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75 ° c - 1 hr 131: Example 37 

3 

[0305] Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 4 for compound 130 (300 mg, 0.559 mmol, described in the Patent 
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Application WO 03/024448) the title compound 131 was prepared (7 mg, 3.7% yield over 2 steps). 
'H NMR: (400 MHz, acetone-d 6 ) 8 (ppm): 9.16 (bs, 1H), 7.97 (d. J=8.4 Hz, 2H), 7.62 (d, J=2.9 Hz, 
1H), 7.61 (d, J=8.4 Hz, 2H), 7.32 (dd, J=8.2, 2.2 Hz, 1H), 7.28 (bs, 0.5 H), 7.27 (dd,J=5.1, 1.0 Hz, 
1H), 7.26 (bs, 0.5 H), 7.22 (dd, J=3.5, 1.0 Hz, 1H), 7.21 (bs, 1H), 7.03 (dd, J=5.1, 3.5 Hz, 1H), 
6.89 (d, J=8.2 Hz, 1H), 4.87 (bs, 2H), 4.65 (s, 2H), 4.16 (t, J=5.7 Hz, 2H), 2.73 (t, J=5.9 Hz, 2H), 
2.30 (s, 6H). LRMS: (m/z): 562.3 (MH + ). 

Example 38 




4-Acetamid<>-N-(2-amino-5-(4,4,5 F 5-tetramethyl-l I 3,2-dioxaborolan-2-yl)phenyl)benzamide 

(134) 
Scheme 26 




133 134: Example 38 



Step 1. 5-(4,4,5,5-Tetramethyl-l,3,2-dioxaborolan-2-yl)-2-nltrobenzenamine (132) 
[0306] Title compound 132 was prepared according to the procedure described in J.Org.Chem. 
1995, 60, 7508-7510. The synthesis was performed starting from 2-nitro-5-bromoaniline (2, 300 
mg, 1.38 mmol) (scheme 1, Example 1) and using dioxane as a solvent. Amount of the prepared 
compound 132 was 191 mg (52% yield). 'H NMR: (400 MHz. acetone-d 6 ) 5(ppm): 8.02 (d, J=8.6 Hz, 
1H), 7.46 (d. J=1.0 Hz, 1H), 6.99 (s, 2H), 6.97 (dd, J=8.4, 1.2 Hz, 1H), 1.37 (s, 12H). 

Step 2. 4-Acetylamino-N-[2-nitro-5-(4,4,5,5-tetramethyl-[l ,3,2]dioxaborolan-2-yl)-phenyQ- 
benzamide (133) 
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[0307] To a solution of compound 132 (18 mg, 0.689 mmol) in pyridine (2.8 ml) was added 4- 
acetamidobenzoyl chloride (150 mg, 0.758 mmol) and 44dimethylamino)pyridine (8 mg, 0.07mmol) 
and the mixture was stirred for 16 h. at r.t. Then, it was partitioned between EtOAc and H 2 0, The 
aqueous layer was extracted with fresh EtOAc and the combined organic layers were washed with 
brine, dried over MgS0 4 , filtered and concentrated in vacuo. The resulting crude oil was purified by 
flash chromatography on silica gel using methanol/EtOAc (5:95) as the eluent affording the title 
compound 133 (47mg, 16% yield) as a 1:1 mixture with 4-acetamidobenzoic acid (hydrolyzed 
starting materia!) . *H NMR: (Acetone-d 6 ) 5(ppm): 10.76 (bs, 1H), 9.52 (bs, lH) r 9.00 (d, J=1.0 Hz, 
1H), 8.20 (d, J=7.2 Hz, 1H), 7.99 (d, J=8.6 Hz, 2H), 7.85 (d, J=8.6 Hz, 2H), 7.64 (dd, J=8.2, 1.2 
Hz, 1H), 2.15 (s, 3H), 1.40 (s, 12H). 

Step 3. 4-Acetamido-N-(2-amino-5-(4,4,5,5-tetramethyl-l t 3 f 2-dioxaborolan-2- 
yl)phenyl)benzamide (134) 

[0308] Following the same procedures as in Example 19, step 4 (scheme 17) but substituting 
compound 92 for compound 133 (75 mg, 0.176 mmol), the title compound 134 was obtained (1 1 
mg, 31% yield). J H NMR: (acetone-d 6 ) 5(ppm): 9.42 (bs, 1H), 9.03 (bs, 1H), 8.03 (d, J=8.8 Hz, 2H), 
7.77 (d, J=8.8 Hz, 2H), 7.60 (d, J=1.6 Hz, 1H), 7.39<dd, J=8.0, 1.6 Hz, 1H), 6.84 (d, J=7.8 Hz, 1H), 
5.01 (bs, 2H), 2.13 (s, 3H), 1.31 (s, 12H). LRMS: (m/z): 396.1 (MH + ). 

Example 39 




N-(2-amino-5-(thiophen-2-carbonyl)-phenyl)-4-methoxybenzamide (136) 

Scheme 27 




136: example 39 



Step 1. N-(2-amino-5-(thiophen-2-carbonyl)-phenyl)4^Tiethoxybenzamide (136) 
[0309] Following the same procedure as in Example 24, step 1 (scheme 20) but substituting 
compound 106 for 3,4<liaminobenzothiophenone dihydrochloride (135, 200 mg, 0.687 mmol) the 
title compound 136 was prepared as an orange foam (102 mg, 42% yield). 1H NMR: (400 MHz, 
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DMS0-d6) 6(ppm): 9.61 (s, 1H), 8.02 (d, J=6.3 Hz, 1H), 8.01 (d, J=8.6 Hz, 2H), 7.83 (d, J=2.0 Hz. 
1H), 7.75 (d, J=3.2 Hz, 1H), 7.63 (dd, J=8.4, 2.0 Hz, 1H), 7.29 (dd, J=4.9, 3.2 Hz, 1H), 7.08 (d, 
J=8.8 Hz, 2H), 6.87 (d, J=8.6 Hz, 1H), 6.01 (s, 2H), 3.88 (s, 3H). LRMS: (m/z): 353.1 (MH+). 

Example 40 




N-(2-Amino-5-thiophen-2-ylphenyi)-4-(2-(N,N-dimethyIamino)aceta^ (140) 

Scheme 28 
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140: Example 40 



Step 1. 4-{N,N-Dimethylamino)acetamidobenzoic acid (139) 

[0310] To a solution of N,N-dimethylaminoacetyl chloride hydrochloride (137, lO.lg, 64.2 mmol) 
in acetonitrile (300 ml) was added powdered sodium bicarbonate (11.9g, 141 mmol) followed by 4- 
aminobenzoic acid (138, 9.68g, 70.6 mmol). The mixture was vigorously stirred over 16h at r.t. and 
acetonitrile was decanted. The remaining gum was triturated with methanol and filtration afforded the 
title compound 139 (10.9 g, 76% yield). l H NMR: (400 MHz, DMSO-d 6 ) S(ppm): 10.21 (s, 1H), 7.84 
(d, J=8.4 Hz, 2H), 7.76 (d, J=8.6 Hz, 2H), 4.17 (bs, 2H) ( 2.27 (s, 6H). LRMS: (m/z): 223.3 (MH + ). 

Steps 2 and 3. /^(2-Amino-5-thiophen-2-ylphenyl)-4-(2-{N r /^dimethylamino) 
acetamidojbenzamide (140) 

[0311] Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 4 for compound 139 (798 mg (37% pure), 1.24 mmol], the title compound 
140 was prepared (7.4 mg, 1.5 % yield over 2 steps). 1H NMR: (400 MHz, CD30D) 8 (ppm): 7.99 (d, 
J=8.8 Hz, 2H), 7.77 (d, J=8.8 Hz, 2H), 7.48 (d, J=2.2 Hz, 1H), 7.35 (dd, J=8.2, 2.2 Hz, 1H), 7.22 
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(dd, J=5.1, 1.2 Hz, 1H>, 7.20 (td, J=3.5, 1.2 Hz, 1H). 7.01 (dd. J-5.1, 3.7 Hz, 1H», 6.90 (d, J=8 6 
Hz. 1H), 3.24 (s, 2H), 2.43 (s, 6H). LRMS: (m/z): 395.1 (MH+). 

Example 41a 




(Pyridm-3-y|, m ethyl4M2-amino-5-(thiophen-2-yl,pheny.car^^ 

Scheme 29 




SnCI 2 , NH 4 OAc 
H 2 0, MeOH, THF 



141 a-d 




O 

b:R 1 = H,R = F; H ^ jj : 

c: R 1 = H, R = SCF 3 ; N 
d: R 1 = CI, R = F; 

Steps 1 and 2. (Pyridin-S-yOmethyl 4-(2-amino-5-|thiophen-2-yl,pheny.carbamoy.) 
benzylcarbamate (143a J 

[0312] To a suspension of compound 141a (US 6,174, 905 Bl) (533 mg, 1.75 mmoO in 
pynd.ne (5mL), was added compound 3 (424 mg, 1.93 mmol), Example 1 (scneme 1). The resultant 
solution was stirred at r.t. for 4h and concentrated in vacuo. The crude compound 142a (855 mg 
1.75 mmoD was dissolved in a 1:1 mixture of THF and methanol (14 mL) and tin chloride (II, dihydrate 
(1.97 g, 8.75 mmol) was added. The mixture was stirred for 3 h and solvents were removed in 
vacuo. The residue was suspended in methanol, adsorbed on silica gel and purified by flash 
chromatography on silica gel using methanol/dichlromethane (10:90) as an eluent. The resultant gum 
was d,sso.ved in methanol and allowed to crystallize. Ethyl acetate was added and the remainder of 
the compound crashed out of solution by swiriing in an ultra-sound bath. Filtration afforded the title 
compound 143a (63 mg, 8% yield over 2 steps) as a white solid. 1H NMR: (400 MHz DMS0-d6) 
6(ppm>: 9.69 (bs. 1H>, 8.58 (s, 1H). 8.53^.51 (m, 1H), 7.98-7.96 ,m. 1H), 7.94 (d, J=7 8 Hz 2H, 
7-78-7.76 (m, 1H), 7.46 ,s, 1H). 7.40-7.38 (m, 1H), 7.37 ,d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.8 Hz 1H, 
•24-7.23 (m, 1H), 7.05-7.03 (m, 1H), 6.80 (d. J = 8.4 Hz, 1H>, 5.15 (bs, 2H>, 5.10 (s, 2H), 4.29 (d ' 
J=6. 1 Hz, 2H). LRMS: (m/z): 459.2 (MH+). 



143a: Example 41a 
143b: Example 41b 
143c: Example 41c 
143d: Example 41 d 
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Example 41b 




N-(2-Amino-5-thiophen-2-y l-phenyl)-4-f luoro-benzamide (143b). 
[0313] Compound 143b (Example 41b) was obtained similarly to the compound 143a (Example 
41a) according to the scheme 29 starting from 4-fluorobenzoyl chloride (141b) via the nitro 
intermediate 142b. Yield 44% (over two steps). 

Example 41c 




N-{2-Amino-5-thiophen-2-yl-phe^ 
[0314] Compound 143c (Example 41c) was obtained similarly to the compound 143a (Example 
41a) according to the scheme 29 starting from 4-(trifluoromethylthio)benzoyl chloride (141c) via the 
nitro intermediate 142c. Yield 1.4% (over two steps). 



Example 41d 

Ci 




N-(2-Amino-5-thiophen-2-yl-phenyl)-3-chloro-4-fluoro-benzamide (143d) 
[0315] Compound 143d (Example 41d) was obtained similarly to the compound 143a (Example 
41a) according to the scheme 29 starting from 3-chloro-4-fluorobenzoyl chloride (141d) via the nitro 
intermediate 142d. Yield 30% (over two steps). 

Example 42 




(E)-N-(2-Amino-5-(thiophen-2-yl)phenyl)-3-(4-(tosylamino)phenyl)acrylamide (146) 

Scheme 30 
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NH 2 




Me" 



vXr' 




145 

2-SnCI 2 Pd 2 (dba) 3 jCr^^ 

H 2 O f MeOH, THF NH 2 pQj 73 NUT^ 

144 DMF, Et 3 N 146: Example 42 



Steps 1 and 2. W-(2-Amino-5-(thiophen-2-yl)phenyl)acrylamide (144) 
[0316] A flame-dried r.b flask was charged with compound 3 UOOmg, 0.453 mmol) and put 
under N 2 atmosphere. A trace amount of p-methoxyphenol (to prevent polymerization) was added 
followed by acryloyl chloride (74pL, 0.906 mmol). The mixture was stirred for 1 h and put under high 
vacuum for lh. Then, THF (500mU was added followed by tin chloride (II) dihydrate (510 mg, 2,27 
mmol). The solution was stirred for lh and purified by flash chromatography on silica gel using 
EtOAc/Hex with increasing polarity (50:50 to 90:10) as the eluent (traced of fKnethoxyphenol was 
added before concentrating to avoid polymerization) affording the title compound 144 (70mg, 63% 
yield for 2 steps). l H NMR: (400 MHz, acetone<J 6 ) S(ppm): 8.37 (d, J=1.8 Hz, 1H). 7.59 (dd, J=8.2, 
1.9 Hz, 1H), 7.51 (d, J=1.6 Hz, 1H), 7.50 (dd, J=2.5, 1.2 Hz, 1H), 7.23 (d, J-8.2 Hz, 1H), 7.15 (dd, 
J=4.9, 3.7 Hz, 1H), 6.75 (d, J=0.8 Hz, 1H), 6.52 (dd, J=16.8, 10.0 Hz, 1H), 6.38 (d, J=16.8, 1.8 
Hz, 1H), 5.80 (dd, J=10.2, 2.0 Hz, 1H). LRMS: (m/z): 245.1 (MH*). 

Step 3. (E)-N-(2-amino-5-(thiophen-2-yl)phenyl)-3-(4-(tosylamino)phenyl) acrylamide (146) 
[0317] A pressure vessel was charged with compound 144 (70mg, 0.287 mmol), DMF (800pL), 
and compound 145 (WO 02/069947) (89 mg, 0.239 mmol). The solution was degassed under 
vacuum and put under N 2 atmosphere (3 cycles). Then, tris(dibenzylideneacetone)dipalladium (7 mg, 
0.007 mmol) was added and the red solution was degassed again (3 cycles). Tri-o-tolylphosphine (4 
mg, 0.014 mmol) was added and the solution rapidly turned dark. Triethylamine (lOOpL, 0.717 
mmol) was added and it was degassed twice again and allowed to stir under N 2 atmosphere at 90°C 
for 3h. Then it was passed through celite and the filtrate was concentrated in vacuo. It was purified 
by flash chromatography on silica gel using EtOAc as the eluent and then purified again but using 
methanol/chloroform (5:95) as the eluent. The combined fractions were allowed to crystallize from 
this mixture of solvent (methanol/chloroform 5:95) affording the title compound 146 (3.8 mg, 3% 
yield). ! H NMR: (400 MHz, Acetone-d 6 ) 5 (ppm): 9.20 (bs, 1H), 8.84 (bs, 1H), 7.72 (d, J=8.0 Hz, 3H) f 
7.58 (d, J=15.7 Hz, 1H), 7.54 (d, J=8.4 Hz, 2H), 7.34 (d, J=8.6 Hz, 2H) r 7.29-7.27 (m, 4H), 7.22 (d, 
J=3.5 Hz, 1H), 7.04 (t, J=4.9 Hz, 1H), 6.88 (d, J=8.4 Hz, 1H), 6.86 (d, J=15.3 Hz, 1H), 4.84 (bs, 
2H), 2.38 (s, 3H). LRMS: (m/z): 490.1 (MH + ). 

Example 43 
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N-(2-Amino-5-(2-aminothiazol-4-yl)phenyl)-4-methoxybenzamide (153) 

Scheme 31 




4-methoxybenzoyl chloride 
pyridine, DMAP 




Step 1. 4-(4-Nitrophenyl)thiazol-2-amine (148) 

[0318] Title compound 148 was prepared in 96% yield according to the procedure described in 
IHeterocyclic Chem. 1970, 7, 1137-1141, starting from 2~bromo-4'-nitroacetophenone 147.*H 
NMR: (400 MHz, DMSCkU S(ppm): 8.21 (d, J=8.8 Hz, 2H), 8.02 (d, J=8.8 Hz, 2H), 7.40 (s, 1H), 
7.22 (s, 2H). LRMS (m/z): 222.1 (MH + ). 

Step 2. 2-(N r N-di-tert-Butylcarbamoyl)-4-(4-nitrophenyl)thiazole (149) 
[0319] To a solution of compound 148 (l.OOg, 4.52 mmol) in THF (20 mL), was added di-tert- 
butyl dicarbonate (1.16g, 9.94 mmol) and 4^dimethylamino)pyridine (55 mg, 0.45 mmol) and the 
mixture was stirred at r.t. for 4 days. The remaining yellow solid was filtered off and the filtrate was 
concentrated in vacuo. The residue was partitioned between EtOAc and H 2 0. The organic layer was 
washed with brine, dried over MgS0 4 , filtered and concentrated. Crystallization from EtOAc/Hex 
(twice) afforded the title compound 149 (L23g, 65% yield) as beige crystals. >H NMR: (400 MHz, 
DMS0-d 6 ) 5(ppm): 8.26 (d, J=9.0 Hz, 1H), 8.21 (s, 1H), 8.09 (d, J=9.0 Hz, 1H), 1.53 (s, 18H). LRMS: 
(m/z): 422.2 (MH + ). 

Step 3. tert-Butyl 4-(3-amino-4-nitrophenyl)thiazol-2-ylcarbamate (150) 
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[0320] Title compound 150 was prepared in 62% yield according to the procedure described in 
J.Chem.Soc.Perkin Trans. 1999, 1437-1444; starting from the compound 149. *H NMR; (400 MHz, 
DMSO-de) 8(ppm): 1 1.68 (s, 1H), 7.97 (d, J=9.0 Hz, 1H), 7.71 (s, 1H), 7.54 (s, 2H), 7.45 (d, J=2.0 
Hz, 1H), 7.07 (dd, J=9.0, 2.0 Hz, lH) f 1.50 (s, 9H). LRMS: (m/z): 337.2 (MH + ). 

Step 4. tert-Butyl 4-(3-(4-methoxybenzamido)-4-nitrophenyl)thiazol-2-ylcarbamate (151) 
[0321] To a solution of compound 150 (390 mg, 1.28 mmol) in pyridine was added 4- 
methoxybenzoyl chloride {181 mg, 1.06 mmol) and 4-(N,lVdimethylamino)pyridine (13 mg, 0.11 
mmol). The mixture was stirred for 16h and partitioned between EtOAc and H 2 0. The organic layer 
was washed with brine and some compound was collected by filtration. The filtrate was dried over 
MgS0 4 , filtered and concentrated in vacuo and then crystallized from a mixture of EtOAc/Hexanes. 
The two crops were combined affording the title compound 151 (358mg, 72% yield). ! H NMR: (400 
MHz, CD 3 OD) 5 (ppm): 11.73 (s f 1H), 10.71 (s, 1H), 8.36 (d, J=2.0 Hz, 1H), 8.08 (d, J=8.6 Hz, 1H), 
7.95 (d, J=9.0 Hz, 2H), 7.86 (d, J=0.8 Hz, 1H), 7.83 (dd, J=8.6, 2.0 Hz, 1H), 7.10 (d, J=9.0 Hz, 
2H), 3.85 (s, 3H), 1.50 (s, 9H). 

Step 5. tert-Butyl 4-(3-(4-methoxybenzamido)-4-aminophenyl)thiazol-2-yIcarbamate (152) 
[0322] Following the same procedure as in Example 19, step 4 (scheme 17) but substituting 
compound 92 for compound 151 the title compound 152 was prepared in 62 % yield. l H NMR: (400 
MHz, DMSCkW 5 (ppm): 8.06 (d, J=8.6 Hz, 2H), 7.83 (d, J=2.2 Hz, 1H), 7.55 (d, J-8.2, 2.0 Hz, 1H), 
7.12 (s, 1H), 7.05 (d, J=9.0 Hz, 2H) f 6.88 (d, J=8.2 Hz, 1H), 3.90 (s, 3H), 1.55 (s, 9H). LRMS: 
(m/z): 441.4 (MH + ). 

Step 6. N-(2-Amino-5-(2-aminothiazol-4-yl)phenyl)-4-methoxybenzamide (153) 
[0323] Following the same procedure as in Example 27, step 3 (scheme 20) but substituting 
compound 111 for compound 152 (201mg, 0.457mmol), the title compound 153 was obtained (63 
mg, 100% yield). >H NMR: (400 MHz, DMS0-d 6 ) 6 (ppm): 9.55 (s, 1H), 7.96 (d, J=9.0 Hz, 2H), 7.60 
(d, J=2.2 Hz, 1H), 7.39 (dd, J=8.2, 2.0 Hz, 1H), 7.02 (d, J=9.0 Hz, 2H), 6.90 (s, 2H), 6.73 (d, J=8.4 
Hz, 1H), 6.63 (s, 1H), 4.98 (s, 2H), 3.83 (s, 3H). LRMS: (m/z): 341.2 (MH + ). 



Example 44 




W-(2-Amino-5-(4-amino-3-pyridyl)phenyl)-4-methoxybenzamide (157) 
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Scheme 32 




1 57a: Example 44a 1 57: Example 44 



Step 1. tert-Butyl 5-bromopyridin-2-ylcarbamate (155) 

[0324] Following the same procedure as in Example 43, step 2 (scheme 31) but substituting 
compound 148 for 5-bromo-pyridine-2-yl-amine (154, 972 mg, 5.62 mmol) the title compound 155 
was prepared (313 mg, 20 % yield) »H NMR: (400 MHz, CD 3 OD) 6 (ppm): 8.55 (dd, J=2.5, 0.8 Hz, 
1H), 8.05 (dd, J=8.6, 2.5 Hz, 1H), 7.45 (dd, J=8.4, 0.6 Hz, 1H), 1.43 (s, 9H). LRMS: (m/z): 
273.1/275.1 (M7M+2). 

Step 2. N-(2-Amino-5-(4-tert-butylcarbamoyl-3-pyridyl)phenyl)-4-methoxybenzamide (156) 
[0325] Following the same procedure as in Example 31, step 2 (scheme 21) but substituting 
compound 148 for compound 155 (135 mg, 0.494 mmol), the title compound 156 was obtained 
(36 mg, 25% yield). 'H NMR: (400 MHz, CD 3 OD) 8 (ppm): 8.41 (d, J=2.2 Hz, 1H), 7.98 (d, J=9.0 Hz, 
2H), 7.92 (dd, J=8.8, 2.3 Hz, 1H), 7.85 (d, J=8.4 Hz, 1H), 7.45 (s. 1H), 7.34 (dd, J=8.4, 2.0 Hz, 
1H), 7.04 (d, J=8.8 Hz, 2H), 6.98 (d, J=8.4 Hz, 1H). 3.88 (s, 3H), 1.55 (s, 9H). LRMS: (m/z): 435.2 
(MH + ). 

Step 3. N-(2-Amino-5-{4-amino-3-pyridyl)phenyl)-4-methoxybenzamide (157) 
[0326] Following the same procedure as in Example 27, step 3 (scheme 20) but substituting 
compound 111 for compound 156 (36 mg, 0.083 mmol), the title compound 157 was obtained (7 
mg, 25% yield). 'H NMR: (400 MHz, acetone-d 6 ) 8 (ppm): 8.94 (bs, 1H), 8.03 (d, J=1.8 Hz, 1H), 7.88 
(d, J=8.8 Hz, 1H), 7.47 (dd, J=8.9, 2.5 Hz, 1H), 7.36 (d. J=2.3 Hz, 1H), 7.07 (dd, J=8.2, 2.3 Hz, 
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1H), 6.89 (d, J=8.8 Hz, 2H), 6.77 (d, J=8.2 Hz. 1H), 6.45 (dd, J=8.4, 0.6 Hz, 1H), 5.29 (bs, 2H), 
3.74 (s, 3H). LRMS: (m/z): 335.1 (MH + ). 

Example 44a 

N-(4,4 , -Diamino-3 , -f luoro-biphenyl-3-yl)-4-methoxy-benzamide ( 1 57a) 
[0327] W4,4'-Diamino-3'-fluoro-biphen (157a) was prepared similarly 

to the compound 157 (Example 44) according to the scheme 32 using instead of 5-bromo-pyridine-2- 
yl-amine (154) 4-bromo-2-fluoroaniline as a starting material. 

Example 45 
o 

NH 2 




N-(4-amino-4 , -hydroxybiphen-3-yl)-4-methoxybenzamide (160) 

Scheme 33 



x6 



Br 




TBSCI 



Br 



Imidazole 



OH 
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OTBS 
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} NH 
A 116 



Pd(PPh 3 ) 4 

Na 2 C0 3 
DME, H 2 O f 70°C 




OH 

160: Example 45 



Step 1. (3-Bromophenoxy)(tert-butyl)dimethylsilane (159) 

[0328] Following the same procedure as in Example 19, step 2 (scheme 17) substituting 
compound 90 for 3-bromophenol 158 (200 mg, 0.501 mmol), the title compound 159 was obtained 
(14 mg, 5% yield). ! H NMR: (400 MHz, DMSO-d 6 ) 6 (ppm): 7.21 (t, J=8.0 Hz, 1H), 7.14 (d, J=7.8 Hz, 
1H), 7.01 (s, 1H), 6.86 (d, J=8.0 Hz, 1H), 0.95 (d, J=1.0 Hz, 9H), 0.20 (d, J=1.2 Hz, 6H). 

Step 2. N-t^amino-A'-hydroxybiphen-S-yO^-methoxybenzamide (160) 
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[0329] Following the same procedure as in Example 31, step 1 (scheme 21) but substituting 1- 
(4-bromophenyl)ethanone for compound 159 (312 mg, 1.09 mmol), the title compound 160 was 
obtained (79 mg, 44% yield). J H NMR: (400 MHz, DMSO-d 6 ) 5 (ppm): 9.58 (s, 1H), 9.35 (s, 1H), 7.97 
(d, J=8.4 Hz, 2H), 7.43 (s, 1H), 7.23 (dd, J=8.2, 1.4 Hz, 1H), 7.16 (t, J=7.6 Hz, 1H), 7.04 (d, J=8.4 
Hz, 2H), 6.95 (d, J=7.6 Hz, 1H), 6.91 (s, 1H), 6.82 (d, J=8.4 Hz, 1H), 6.62 (dt, J=8.0, 1.0 Hz, 1H), 
5.05 (s, 2H), 3.84 (s, 3H). LRMS: (m/z): 335.2 (MH + ). 

Example 46 




N-(4-{(2-Amino-5-(thiophen-2-yl)phenyt)carbamoyl)phenyl)-4-methylpiperazine-l- 

carboxamide (164) 
Scheme 34 
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164: Example 46 



2. SnCI 2 /NH 4 0Ac/THF/MeOH/H 2 O 
75°C. 1 hr 



Step 1. Ethyl 4-(l-methylpiperazine-4-carboxamido)benzoate (162) 
[0330] A solution of N-methylpiperazine (0.61 ml, 5.49 mmol) and 4-ethylisocyanatobenzoate 
161 (1.00 g, 5.23 mmol) in THF (10 mL) was stirred at room temperature for 16 h. The precipitate 
was filtered and rinsed with ether to give 1.40 g (92%) of the title compound 162 as a white powder. 
] H NMR: (400 MHz, DMSO) 5 (ppm): 8.87 (s, 1H), 7.81 (d, J = 8.4 Hz, 2H), 7.59 (d, J = 8.4 Hz, 2H), 
7.25 (q, J = 6.8 Hz, 2H), 3.45 (d, J = 4.9 Hz, 4H), 2.31 (t, J = 4.9 Hz, 4H), 2.19 (s, 3H), 1.30 (t, J = 
6.8 Hz, 3H). 

Step 2. 4-(l-Methylpiperazine-4-carboxamido)benzoic acid (163) 

[0331] A solution of 162 (1.39 g, 4.77 mmol) and LiOH H 2 0 (300 mg, 7.16 mmol) in 1:1 

THF:water (8 ml) was stirred at room temperature for 24 h. 1 M HCI was added to reach pH = 5 and 
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the solvent was evaporated. The title compound was purified by preparative HPLC (Aquasil C18, 
reverse phase, eluent: MeOH / water) to give 979 mg (78%) of the title compound 163 as a white 
powder. >H NMR: (400 MHz, DMSO) 6 (ppm): 8.81 (s, 1H), 7.78 (dt, J = 8.6, 1.8 Hz, 2H), 7.53 (dt, J 
= 8.8, 2.0 Hz, 2H), 3.44 (t, J = 4.9 Hz, 4H), 2.31 (t, J = 5.0 Hz, 4H), 2.19 (s, 3H). 

Steps 3 and 4. 4-Methyl-piperazine-l-carboxylic acid [4-(2-nrtro-5-thiophen-2-yl- 
phenylcarbamoyl)-phenyl]-amide (164) 

[0332] Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 4 for compound 163 title compound 164 was obtained in 8,4 % yield (over 
two steps). l H NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.57 (s, 1H), 8.80 (s, 1H), 7.89 (d, 
J = 8.8 Hz, 2H), 7.59 (d, J = 8.8 Hz, 2H), 7.44 (d, J = 2.2 Hz, 1H), 7,34 (dd, J = 5.1, 1.0 Hz, 1H), 
7.27 (dd, J = 8.2, 2.2 Hz, 1H), 7.23 (dd, J = 3.5, 1.2 Hz, 1H), 7.03 (dd, J = 5.1, 3.5 Hz, 1H), 6.79 
(d, J = 8.4 Hz, 1H), 5.12 (sb, 2H), 3.46 (t, J = 4.8 Hz, 4H), 2.33 (t, J = 4.9 Hz, 4H). MS: (calc.) 
435.2; (obt.) 436.4 (MH)\ 

Example 47 

H 2 N 




N-(2-amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-indole-6-carboxamide (41) 

Scheme 35 




168: Example 47 



Step 1: Methyl l-methyl-lH-indole-6-carboxylate (166) 

[0333] lH-lndoIe-6-carboxylic acid 37 (0.20g, 1.24 mmol) was dissolved in dimethylformamide 
(10 mL) and cooled to 0°C for the portion-wise addition of sodium hydride (0.20g, 4.96 mmol). After 
complete addition, the reaction mixture was allowed to warm to rt and stirred for 1 hr then methyl 
iodide (0.15 mL, 2.48 mmol) was added to the reaction mixture. Quenching with water followed by 
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rotary evaporation led to the crude residue, which was taken up with water and extracted with ethyl 
acetate. The organic phase was dried over magnesium sulfate, filtered and evaporated to provide 
crude 166 (it was used crude in the next step). MS: 189.08 (calc), 190.1 (obs). 

Step 2: 1 -Methyl- lH-indole-6-carboxylic acid (167) 

[0334] Methyl l-methyl-lH-indole-6-carboxylate 166 (1.24 mmol) was stirred with sodium 
hydroxide (0.59g. 14.88 mmol) in a 2:2:1 mixture of methanol/THF/water (7.5 ml) for 36 hrs at rt to 
form a precipitate which was collected by filtration and lyophilized overnight to give the title 
compound 167 (0.54g, 99% yield). MS: 175.06 (calc), 176.1 (obs). 
Steps 3 and 4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-indole-6-carboxamide 



[0335] Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 4 for compound 167 title compound 168 was obtained in 0.5 % yield (over 
two steps). »H NMR: (DMSO) 5 (ppm): 400 MHz, (DMSO) d (ppm): 9.72 (s, 1H), 8.19 (s, 1H), 7.67 
(abq, J= 29.4, 7.6 Hz, 2H), 7.52 (d, J= 7.6 Hz, 2H), 7.36 (s, 1H), 7.31 (d, J= 6.5 Hz, 1H), 7.26 (s, 
1H). 7.06 (s, 1H). 6.83 (d, J= 8.0 Hz, 1H), 6.52 (s, 1H), 5.16 (s, 2H), 3.90 (s, 3H). MS: 347.11 
(calc), 348.1 (obs). 



(168) 



Example 48 




N-(2-amino-5-(thiophen-2-yl)phenyl)-4-(lH-tetrazol-5-yl)benzamide(172). 

Scheme 36 
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174: Example 50 173: Example 49 172: Example 48 

Step 1. 4-Cyano-N-(2-nitro-5-thiophen-2-yl-phenyl)-benzamide (170). 
[0336] Following the same procedures as in Example 1, step 3 (scheme 1) but substituting 
compound 4 for compound 169 the title compound 170 was obtained in 51 % yield. ] H NMR: 
(DMSO) 5 (ppm): 400 MHz, (DMSO) 8 (ppm): 8.15 (d, J= 8.0 Hz, 2H), 8.10 (d, J= 2.0 Hz, 1H), 7.93 
(d, J= 8.0 Hz, 2H), 7.85 (d, J= 8.6 Hz, 1H), 7.67 (dd, J= 4.9, 1.0 Hz, 1H), 7.64 (dd, J= 3.7, 1.7 Hz, 
1H), 7.45 (dd, J= 8.4, 1.4 Hz, 1H), 7.20 to 7.17 (m, 1H). MS: 349.05 (caic), 348.0 (obs). 

Step 2: N-(2-Nitro-5-(thiophen-2-yl)phenyl)-4MlH-tetrazol-5-yl)benzamide (171). 
[0337] The nitrocyano compound 170 (60.5 mg, 0.17 mmol) was heated to 95°C in the 
presence of tributyltin azide (0.06 ml_, 0.21 mmol) in toluene (2 mL) for 24 hrs then solvent was 
evaporated and the residues was purified by flash chromatography (1:1 ethyl acetate: hexane) to 
provide tetrazole 171 (51.4mg, 76% yield). *H NMR: (DMSO) 5 (ppm): 10.85 (s, 1H), 8.17 (d, J= 
14.9 Hz, 2H), 8.13 (s, 1H), 8.08 (d, J= 8.4 Hz, 1H), 7.99 (d, J= 7.4 Hz, 2H), 7.74 (m, 3H), 7.23 (d, 
J= 3.7 Hz, 1H). MS: 392.07 (calc), 393.1 (obs). 

Step 3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(lH-tetrazol-5-yl)benzamide (172) 
[0338] The nitro compound 171 (20 mg, 0.05 mmol) was hydrogenated (1 atm) in the presence 
of 10 % palladium on charcoal (catalytic amount) in methanol (1 mL) at room temperature for 2-3 hrs. 
The reaction mixture was filtered through a pad of Celite®, the filtrate was evaporated to give the 
crude product which was suspended in dichloromethane and stirred overnight at room temperature, 
then filtered to provide the title compound 172 (6.3 mg, 27% yield). *H NMR: (DMSO) 5 (ppm): 400 
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MHz, (DMSO) d (ppm): 9.71 (s. 1H), 8.07 (d, J= 8.2 Hz, 2H), 8.00 (d, J= 8.2 Hz, 2H), 7.48 (s, 1H), 
7.34 (d, J= 5.1 Hz, 1H), 7.28 (dd, J= 8.2. 2.0 Hz, 1H), 7.24 (d, J= 3.5 Hz, 1H), 7.03 (t, J= 3.7 Hz, 
1H), 6.79 (d, J= 8.4 Hz, 1H), 5.17 (s, 2H). MS: 362.09 (calc), 363.1 (obs). 



Step 1: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-cyanobenzamide (173) 
[0339] Following the same procedures as in Example 1, step 4 (scheme 1) but substituting 
compound 4 for compound 170 the title compound 173 was obtained in 56 % yield. *H NMR: 
(DMSO) 6 (ppm): 400 MHz, (DMSO) d (ppm): 9.92 (s, 1H), 8.14 (d, J= 8.4 Hz, 2H), 8.00 (d, J= 8.4 
Hz, 2H), 7.44 (d, J= 2.0 Hz, 1H), 7.34 (dd, J= 5.1, 0.98 Hz, 1H), 7.30 (dd. J= 8.2, 2.2 Hz, 1H), 
7.23 (d, J= 3.5 Hz, 1H), 7.03 (dd, J= 5.1, 3.5 Hz, 1H), 6.79 (d, J= 8.4 Hz, 1H), 5.24 (s, 2H). MS: 
319.08 (calc), 320.1 (obs). 



N-(2-Amino-5-{thiophen-2-yl)phenyl)-4-(4,5-dihydro-lH-imidazol-2-yl)benzamide(174) 

Step 1 : N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(4,5-dihydro-lH-imidazol-2-yl)benzamide 
(174) 

[0340] N-(2-Amino-5^thiophen-2-yl)phenyl)-4-cyanobenzamide 173 (30 mg, 0.1 mmol), 
ethylenediamine (0.126 mL, 1.9 mmol.) and carbon disulfide (catalyst) were stirred at 50°C in DMF 
overnight. The reaction mixture was then evaporated to dryness, taken up in methanol and filtered to 
give the title compound 174 as a yellow solid (16.3 mg, 48%). 'H NMR: (DMSO) 8 (ppm): 400 MHz, 
(DMSO) d (ppm): 9.78 (s, 1H), 8.02 (d, J= 8.0 Hz, 2H), 7.92 (d, J= 8.0 Hz, 2H), 7.45 (s, 1H), 7.33 
(d, J. 5.1 Hz, 1H), 7.28 (d, J= 8.2 Hz, 1H), 7.22 (d, J= 3.3 Hz, 1H), 7.03 (t, J= 3.9 Hz, 1H), 6.79 (d, 
J= 8.2 Hz, 1H), 5.18 (s, 2H), 3.63 (s, 4H). MS: 362.12 (calc), 363.1 (obs). 



Example 49 




N-{2-Amino-5-(thiophen-2-yl)phenyl)-4-cyanobenzamide (1 73) 



Example 50 




Example 51: 
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N-(2-amino-5-(thiophen-2-yl)phenyI)-3-methoxybenzamide (181) 

Scheme 37 
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Step 1: tert-Butyl 4-bromo-2-nitrophenylcarbamate (175) 

[0341] To a solution of 4-bromo-2-nitroaniline 13 (5.00g, 23.07 mmol) in dimethylformamide 
(55mL) at 0°C was added sodium hydride (1.02g, 25.38 mmol, 1.1 equ.) portion-wise. After 
complete H 2 evolution, a solution of Boc anhydride (5.04g, 23.07 mmol, 1 equ.) in 
dimethylformamide (20 mL) was cannulated slowly into the reaction mixture over 30 minutes. The 
reaction was allowed to warm to rt then stirred overnight. It was then quenched with water and the 
DMF was removed in vacuo. The residue was taken up in water and extracted with ethyl acetate. The 
organic phase was dried over sodium sulfate, filtered and evaporated to provide 175 (3.72g, 51%). 
'H IMMR: (DMS0) 5 (ppm): 400 MHz, (DMS0) d (ppm): 9.67 (s, 1H), 8.10 (d, J= 2.3 Hz, 1H), 7.84 (dd, 
J= 8.6, 2.3 Hz, 1H), 7.56 (d, J= 8.8 Hz, 1H), 1.44 (s, 9H). MS: (calc.) 316.01; (obt.) 217.1 (M- 
Boc) + . 
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Step 2: tert-Butyl 2-nitro-4-(thiophen-2-yl)phenylcarbamate (177) 
[0342] A solution of tert-butyl 4-bromo-2-nitrophenylcarbamate 175 (3.97g, 12.5 mmol), 2- 
thiophene boronic acid 176 (1.68g, 13.4 mmol), sodium carbonate (3.98g, 37.56 mmol) and 
Pd(PPh 3 )d (0.94g, 0.814 mmol) were stirred at 110°C in a mixture of DME and water (2:1, 70 mL ) 
overnight. The solution was evaporated to dryness, diluted with water and extracted with ethyl 
acetate. The organic phase was washed with brine, dried over sodium sulfate, filtered and evaporated 
to provide the crude product which was purified by flash chromatography (10% ethyl acetate in 
hexane) to provide the title compound 177 (2.14g, 53% yield). ] H NMR: (DMSO) 5 (ppm): 400 MHz, 
(DMSO) d (ppm): 9.63 (s, 1H), 8.12 (d, J= 2.3 Hz, 1H), 7.92 (dd, J= 8.4, 2.2 Hz, 1H), 7.66 (d, J= 
8.4 Hz, 1H), 7.61 (q, J= 2.2 Hz, 2H), 7.15 (dd, J= 5.1, 3.7 Hz, 1H), 1.46 (s, 9H). MS: (calc.) 
320.08; (obt.) 343.1 (M+Na). 

Step 3: tert-Butyl 2-amino-4-(thiophen-2-yl)phenylcarbamate (178) 
[0343] Following the same procedures as in Example 48, step 3 (scheme 36) but substituting 
compound 171 for compound 177 the title compound 178 was obtained (68% yield). *H NMR: 
(DMSO) 5 (ppm): 400 MHz, (DMSO) d (ppm): 8.34 (s, 1H), 7.43 (dd, J= 5.1, 1.2 Hz, 1H), 7.27 (dd, 
J= 3.5, 1.2 Hz, 1H), 7.24 (d, J= 8.0 Hz, 1H), 7.06 (dd, J= 5.1, 3.7 Hz, 1H), 6.95 (d, J= 2.2 Hz, 1H), 
6.82 (dd, J= 8.2, 2.2 Hz, 1H), 5.00 (s, 2H), 1.47 (s, 9H). MS: (calc.) 290.11; (obt.) 291.1 (MH) + . 

Step 4: tert-butyl 2-(3-methoxybenzamido)-4-(thiophen-2-yl)phenylcarbamate (180) 
[0344] 3-Methoxybenzoyl chloride 179 (0.20g, 1.17 mmol) and 178 (0.34g, 1.17 mmol) were 
stirred in pyridine (15 mL) at rt for 4 hrs then the pyridine was removed by rotary evaporation and the 
crude material was purified by column chromatography (25% ethyl acetate in hexanes) to provide the 
title compound 180 (0.44g, 89% yield). l H NMR: (DMSO) 5 (ppm): 400 MHz, (DMSO) d (ppm): 9.88 
(s, 1H), 8.72 (s, 1H), 7.80 (s, 1H), 7.60 (d, J= 8.4 Hz, 1H), 7.43 to 7.55 (m, 6H), 7.17 (dd, J= 7.6, 
1.8 Hz, 1H), 7.11 (dd, J= 4.9, 3.5 Hz, 1H), 3.84 (s, 3H), 1.46 (s, 9H). MS: (calc.) 424.15; (obt.) 
425.1 (MH) + . 

Step 5: N-(2-Amino-5-(thiophen-2-yl)phenyl)-3-methoxybenzamide trifluoroacetate (181) 
[0345] tert-Butyl 2-(3-methoxybenzamido)4-(thiophen-2-yl)phenylcarbamate 180 (0.2 14g, 0.504 
mmol) was stirred in trifluoroacetic acid: dichloromethane solution (1:3, 4 mL) at rt for 5 hrs then 
solvent was evaporated. The crude residue was washed with dichloromethane and evaporated 
several times to get rid of excess trifluoroacetic acid to provide the title compound 181 (0.22g, 
100%). ! H NMR: (DMSO) 5 (ppm): 400 MHz, (DMSO) d (ppm): 9.96 (lH,s), 7.59 - 7.52 (3H,m), 7.46 - 
7.41 (3H,m), 7.39 (lH,d,2.2 Hz), 7.33 (lH,dd,2.5 and 1.0 Hz), 7.16 (lH,dd,5.7 and 1.8 Hz), 6.98 
(lH,d,8.4 Hz), 3.84 (3H,s). MS: 324.09 (calc), 325.1 (obs). 
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Example 52 



A Q XJ H U 




4-(2-Amino-5-|thiophen-2-yl)phenylcarbamoyl)phenyl acetate (184) 



Step 1: Acetic acid 4-(2-tert-butoxycarbonylamino-5-thiophen-2-yl-phenylcarbamoyl)-phenyl 
ester (183) 

[0346] tert-Butyl 2-amino-4-(thiophen-2-yl)phenylcarbamate 178 (0.1 98g, 0.68 mmol), 
benzotriazol-l-yloxy-tris(dimethylamino)phosphonium hexafluorophosphate (BOP) (0.302g, 0.68 mmol) 
and 4acetoxybenzoic acid (182) (0.1 23g, 0.68 mmol) were stirred in pyridine at rt overnight then 
solvent evaporated and purified by flash chromatography (35% ethyl acetate in hexanes) to provide 
183 (0.1 lg, 36%). 'H NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.91 (s, 1H), 8.72 (s, 1H), 
8.01 (d. J= 8.8 Hz, 2H), 7.78 (d, J= 1.8 Hz, 1H), 7.63 (d, J= 8.4 Hz, 1H), 7.51 (dd, J= 4.9, 0.98 Hz, 
2H), 7.44 (dd, J= 3.7, 0.98 Hz, 1H), 7.30 (d, J= 8.6 Hz, 1H), 7.11 (dd, J= 5.1 Hz, 1H), 2.32 (s. 3H), 
1.46 (s, 9H). MS: (calc.) 452.14; (obt.) 475 (M+Na). 

Step 2: Acetic acid 4-(2-amino-5-thiophen-2-yl-phenylcarbamoyl)-phenyl ester 
trifluoroacetate (184) 

[0347] Following the same procedure as for the Example 51 , step 5 (the same scheme 37) but 
substituting compound 180 for the compound 183, the title compound 184 was obtained (16% 
yield). 'H NMR: (DMSO) 6 (ppm): 400 MHz, (DMSO) d (ppm): 9.73 (lH,s), 8.03 (2H,d, 8.4), 7.45 
(lH,s,), 7.34 (lH,d,9.0 Hz), 7.30 - 7.22 (4H,m), 7.04 (lH,dd,3.5 and 1.6 Hz), 6.79 (lH,d,8.4 Hz), 
5.18 (2H,s), 2.31 (3H,s). MS: 352.1 (calc), 353.1 (obs). 



4-(2-(Piperidin-l-yl)ethylamino)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide (190) 

Scheme 38 



Example 53 
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190: Example 53 



Step l:tert-Butyl 4-(2-(piperidin-l-yl)ethylamino)benzoate (187) 
[0348] tert-Butyl 4-fluorobenzoate 185 (0.502g, 2.55 mmol) and 2-{piperidin-l-yl)ethanamine 
186 (1.46 mL, 10.21 mmol) were stirred neat at 120°C overnight then diluted with ethyl acetate, 
washed with saturated aqueous sodium bicarbonate (lx), brine (lx), dried over magnesium sulfate 
and evaporated to give 187 (0.501g, 64%). 1 H NMR: (DMSO) 5 (ppm): 400 MHz, (DMSO) d (ppm): 
7.59 (d, J= 8.8 Hz, 2H), 6.55 (d, J= 8.8 Hz, 2H), 6.24 (t, J= 5.1 Hz, 1H), 4.11 (m, 2H), 3.21 to 3.13 
(m, 6H), 2.44 (t, J= 7.1 Hz, 2H), 2.37 (m, 2H), 1.49 (s, 9H), 1.47 to 1.38 (m, 2H). MS: 304.22 
(calc), 249.1 (MtBu). 

Step 2: 4-(2-(Piperidin-l-yl)ethylamino)benzoic acid trifluoroacetate (188) 
[0349] Following the same procedure as for the Example 51 , step 5 (scheme 37) but 
substituting compound 187 for the compound 183, the title compound 188 was obtained (0.37g, 
90.5%). 'H NMR: (DMSO) 5 (ppm): 400 MHz, (DMSO) d (ppm): 7.69 (d, J= 8.6 Hz, 2H), 6.62 (d, J= 
8.8 Hz, 2H). 6.51 (t, J= 6.8 Hz, 1H), 3.46 (d, J= 5.7 Hz, 2H), 3.33 (s, 2H), 3.14 (d, J= 11.5 Hz, 4H), 
1.72 (m, 6H). MS: 248.15 (calc), 249.2 (obs). 

Step 3: 4-(2-(Piperidin-l-yl)ethylamino)-N-(2-nitro-5-(thiophen-2-yl)phenyl)benzamide (189) 
[0350] Following the same procedure as for the Example 1, step 3 (scheme 1), but substituting 
acid 4 for the acid 188, the title compound 189 was obtained (19% yield). MS: 450.17 (calc), 451.2 
(obs). 

Step 4:4-(2-(Piperidin-l-yl)ethylamino)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide 
(190) 

[0351] Following the same procedure as for the Example 51 , step 3 (scheme 37), but 
substituting nitro compound 177 for the nitro compound 189, the title compound 190 was obtained 
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(8% yiekfl^H NMR: (DMSO) 6 (ppm): 400 MHz, (DMSO) d (ppm): 9.34 (lH.s), [8.25 (2H,s)comes from 
formic salt], 7.77(2H,d,8.8), 7.44 (lH,d t 2.2 Hz), 7.34 (lH,dd,4.0 and 1.2 Hz), 7.26-7.21 (2H,m), 
7.03 (lH,dd,3.5 and 1.4), 6.78 (lH,d,8.2), 6.62 (lH,d,8.8 Hz), 6.09 (lH,m), 3.25 - 3.15(8H,m), 
1.53 to 1.49 (4H,m), 1.39 (2H,m). MS: 420.2 (calc), 421.3 (obs). 



Example 54 




4-(2-Wlorpholinoethoxy)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide 197 

Scheme 39 




197: Example 54 



Step 1: Methyl 4-(2-morpholinoethoxy)benzoate (193) 

[0352] To a stirring solution of methyl 4-bydroxybenzoate 191 (1.08g, 7.10 mmol) and 4-(2- 
chloroethyOmorpholine hydrochloride 192 (1.45g, 7.82 mmol) in acetonitrile was added potassium 
carbonate (2.95g, 21.3 mmol). The reaction mixture was heated to 50°C overnight then cooled to rt 
and the resulting precipitate was filtered and washed with methanol to provide methyl 4-(2- 
morpholinoethoxyjbenzoate 193 (2.67g, 142%). X W NMR: (DMSO) 5 (ppm): 400 MHz, (DMSO) d 
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(ppm): 7.87 (s, J= 9.0 Hz, 2h), 7.03 (d, J= 9.0 Hz, 2H), 4.15 (t, J= 5.7 Hz, 2H), 3.80 (s, 3H), 3.56 
(t, J= 4.5 Hz, 4H), 2.69 (t, J= 5.7 Hz, 4H), 2.47 (m, 4H). MS: 265.13 (calc), 266.1 (obs). 

Step 2: 4-(2-Morpholinoethoxy)benzoic acid (194) 

[0353] Lithium hydroxide (hydrated) (0.59g, 14.1 mmol) was added to a solution of methyl 4-<2- 
morpholinoethoxylbenzoate 193 (1.25g, 4.7 mmol) in a 1:1 mixture of THF-water (20 mL). The 
reaction mixture was stirred at rt overnight then acidified with IN HCI to pH 2, solvent was 
evaporated and the residue was lyophilized to provide crude 194 U.66g, »100% yield). ! H NMR: 
(DMSO) 5 (ppm): 400 MHz, (DMSO) d (ppm): 7.88 (d, J= 8.8 Hz. 2H), 7.05 (d, J= 8.8 Hz, 2H), 4.53 
(m, 2H), 3.89 (m, 4H), 3.53 (m, 2H), 3.26 to 3.14 (m. 4H). MS: 251.12 (calc), 252.1 (obs). 

Step 3: 4-(2-Morpholinoethoxy)benzoyl chloride (195) 

[0354] 4-f2-Morpholinoethoxy)benzoic acid 194 (330mg, 1 .3 1 mmol) was dissolved in thionyl 
chloride (4 mL) and a few drops of dimethylformamide were added. The reaction mixture was allowed 
to stir at 80°C in a sealed tube for 1.5 hrs then opened to leave evaporate overnight. The residue 
was placed on a vacuum pump overnight and used as is in the next reaction (0.30g, 100%). MS: 
269.08 (calc, COCO, 265.13 (calc, Me ester), 266.2 (obs, Me ester) 
Step 4: 4-(2-Morpholinoethoxy)-N-(2-nitro-5-(thiophen-2-yl)phenyl)benzamide (196) 
[0355] Following the same procedure as for the Example 51 , step 4 (scheme 37) but 
substituting compound 178 for the compound 3, and compound 179 for compound 195, the title 
compound 196 was obtained (3% yield). MS: 453.14 (calc), 454.2 (obs). 
Step 5: 4-(2-Morpholinoethoxy)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide (197) 
[0356] Following the same procedure as for the Example 1, step 4 (scheme 1) but substituting 
the nitro compound 5 for the nitro compound 196, title compound 197 was obtained (3 mg, 19%). 
>H NMR: (DMSO) 5 (ppm): 400 MHz, (DMSO) d (ppm): 9.67 (lH.s), 8.01 (2H,d,8.8), 7.44 (lH,d,2.0 
Hz), 7.36 (lH,dd,4.1 and 1.0 Hz), 7.30 (lH.dd.6.1 and 2.2 Hz), 7.24 (lH,dd,2.5 and 1.2), 7.12 
(2H,d,8.8), 7.04 (lH,dd,3.5 and 1.6 Hz). 6.82 (lH.d,8.4 Hz), 4.44 (2H,t,4.1), 3.65 to 3.15 (lOH.m). 
MS: 423.16 (calc), 424.2 (obs). 

Example 55 

Vn-h 

4-((3,4-Dimethoxyphenylamino)methyl)-N-(2^amino-5-cyanophenyl)benzamide(199) 
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NH 2 




Stepl:4-((3,4-Dimethoxyphenylamino)methyl)-N-(2«amino-5-cyanophenyl)benzamide (199) 
[0357] Following the same procedure as described in Example 27, step 2 (scheme 20), the title 
compound 199 was obtained in 16% yield. ] H NMR: (DMSO) 5 (ppm): 9.56 (bs r 1H), 7.89 (d, J=8.0 
Hz, 2H), 7.52 (bs, 1H), 7.45 (d, J=8.4 Hz, 2H), 6.77 (d, J=8.4 Hz, 1H), 6.63 (d, J= 8.4 Hz, 1H), 
6.30 (d, J=2.4 Hz, 1H), 5.99-5.95 (m, 2H), 5.74 (bs, 1H), 4.92 (bs, 2H), 3.64 (s, 3H), 3.32 (s, 3H). 
MS: (calc); 402.5 (obt.) 403.4 (MH) + . 

Example 56 




4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-4-fluoro-5-(thiophen-2- 
yl)phenyl)benzamide (205): 
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Scheme 41 




Step 1: Di-tert-Butyl 5-chloro-4-fluoro-2-nitrophenylcarbamate (201) 
[0358] Following the procedure described in Example 43, step 2 (scheme 31) using THF as a 
solvent but substituting compound 108 for compound 200, the title compound 201 was obtained in 
55% yield. MS: (calc.) 390.8; (obt.) 413 (M + Na) + . 

Step 2: Di-tert-butyl 4-fluoro-2-nrtro-5-(thiophen-2-yl)phenylcarbamate (202): 
[0359] Following the same procedure described in Example 1 , step 2 (scheme 1), but 
substituting bromoarene 2 for compound 201, the title compound 202 was obtained (36% yield). 'H 
NMR: (CDCI3) 5 (ppm): 7.85 (d, J= 10.4 Hz, 1H), 7.56-7.54 (m, 1H), 7.49 (d, J=6.8 Hz. 1H). 7.44 
(dd, J=1.2, 5.2 Hz, 1H), 7.10 (dd, J=0.8. 5.2 Hz, 1H), 1.36 (bs, 18H). MS: (calc.) 438.4; (obt.) 
239.1 (MH-2 tert-Boc) + . 

Step 3: 4-Fluoro-2-nitro-5-(thiophen-2-yl)benzenamine (203) 

[0360] Following the procedure described in Example 27, step 3 (scheme 20) but substituting 
compound 111 for compound 202, the title compound 203 was obtained (32% yield). ! H NMR: 
(CD 3 OD) 6 (ppm): 7.86 (d, J= 12.0 Hz, 1H), 7.63-7.60 (m, 2H), 7.31 (d, J=6.8 Hz, 1H), 7.17 (t, 
J=4.4 Hz, 1H). MS: (calc.) 238.3; (obt.) 239.1 (MH) + . 
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Step 4: 4-((3 f 4-dimethoxyphenylamino)methyl)-N-(4-fluoro-2-nitro-5-(thiophen-2- 
yl)phenyl)benzamide (204): 

[0361] Following the procedure described in Example 1, step 3 (scheme 1) but substituting 
compound 3 for compound 203, the title compound 204 was obtained (89% yield). l H NMR: (DMSO) 
5 (ppm): 10.70 (bs, 1H), 8.17 (d, J=7.2z, 1H), 8.10 (d, J=10.8 Hz, 1H), 7.90 (d f J=8.8 Hz, 2H), 
7.85 (dd, J=5.2; 1.2 Hz, 1H), 7.73 (d, J=4.0 Hz, 1H), 7.52 (d, J-8.8 Hz, 2H), 7.62 (dt, J=5.2; 1.2 
Hz, 1H), 6.40 (d, J=8.8 Hz, 1H), 6.31 (d, J=2.4 Hz, 1H), 6.01-5.96 (m, 2H), 4.31 (d, J=6.6 Hz, 2H), 
3.65 (s, 3H), 3.58 (s, 3H). MS: (calc.) 507.5; (obt.) 508.3 (MH)\ 

Step 5: 4-((3 f 4-Dimethoxyphenylamino)methyl)-N-(2-amino-4-fluoro-5-(thiophen-2- 
yl)phenyl)benzamide (205): 

[0362] Following the procedure described in Example 1, step 4 (scheme 1) but substituting 
compound 5 for compound 204 and running the reaction at room temperature, the title compound 
205 was obtained (41% yield).^ NMR: (DMSO) 6 (ppm): 9.65 (s, 1H), 7.96 (d, J=8.0 Hz, 2H), 7.4& 
7.51 (m, 4H), 7.31 (d, J=4.0 Hz, 1H), 7.11 (d, J-4.0 Hz, 1H), 6.80 (d, J=8.8 Hz, 1H), 6.50 (d, 
J=13.6 Hz, 1H), 6.35 (d, J=2.8 Hz, 1H), 6.03-6.01 (m, 2H), 5.50 (bs, 2H), 4.34 (d, J=6.0 Hz, 2H), 
3.70 (s, 3H), 3.62 (s, 3H). MS: (calc.) 477.6; (obt.) 478.4 <MH) + . 



Example 57a 




N-(5-(l-Methyl-lH-imidazol-2-ylthio)-2-amino-4-fluorophenyl)-4-((3,4- 
dimethoxyphenylamino)methyl)benzamide (209a) 
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Scheme 42 
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209a: Example 57a 
209b: Example 57b 





213: Example 58 



Step 1: 5-(l-Methyl-lH-imidazol-2-yfthio)-4-fluoro-2-nitrobenzenamine (208a): 
[0363] To a stirred solution of 206 (500mg, 2.8 mmol) in DMF (20 mL), was added 1-methyl-lH- 
imidazole-2-thiol (207a, 2.8 mmol, 328 mg) and potassium carbonate (1.58 g, 11.49 mmol). The 
reaction mixture was stirred at 60° for 5 hours. Ethyl acetate was added and K 2 C0 3 was removed by 
filtration. The filtrate was concentrated, evaporated under reduced pressure and the residue was 
purified by flash chromatography on silica gel, eluents hexane-EtOAc (1:2), then EtOAc (100%) to 
afford 208a <751mg. 98% yield). MS: (calc.) 268.3; (obt.) 269.1 (MH)\ 

Steps 2-3:N-(5Ml-Methyl-lHMm^ 
dimethoxyphenylamino)methyl)benzamide (209a): 

[0364] Following the procedures described in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 3 for compound 208a the title compound 209a was obtained in 28% yield. 
>H NMR: (DMSO) 8 (ppm): 9.5 (s, 1H), 7.86 (d, J=8.4 Hz, 2H), 7.43 (d, J=8.4 Hz, 2H), 7.2 (s, 1H), 
7.10 (d, J=8.4 Hz, 1H), 6.90 (s, 1H), 6.6 (d, J=8.8 Hz, 1H), 6.56 (d, J=11.6 Hz, 1H), 6.29 (d, J=2.4 
Hz, 1H), 5.95 (dd, J=2.4, 8.8 Hz, 2H), 5.52 (bs, 2H), 4.28 (bs, 2H), 3.64 (s, 6H), 3.57 (s, 3H). MS: 
(calcj 507.6; (obt.) 508.4 (MH) + . 

Example 57b 
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4M(3ADimethoxyphenylamino)methyl)-N-(5-(4-(lH-imidazol-l-yl)phenoxy)-2-amino-4- 

fluorophenyl)benzamide (209b) 

Step 1: 5-(4-(lH-lmidazol-l-yl)phenoxy)-4-fluoro-2-nitrobenzenamine (208b) 
[0365] Following the same procedure as described in Example 57a, step 1 (scheme 42) but 
substituting imidazole 207a for 4-(lWimidazol-l-yl)phenol (207b), the compound 208b was obtained 
in 23% yield. MS: (calc.) 314.6; (obt.) 315.1 (MH) + . 

Step 2 3: 4-((3,4-Dimethoxyphenylamino)methyl)-N-(5-(4-(lH-imidazol-l-yl)phenoxy)-2- 

amino-4-fluorophenyl)benzamide (209b) 

Following the procedures described in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 3 for compound 208b the title compound 209b was obtained in 65% yield. 
*H NMR: (DMSO) 5 (ppm): 7.87 (d, J=8.4 Hz, 2H), 7.75 (bs, 1H), 7.60 (d, J=8.0 Hz, 2H), 7.44 (d, 
J=8.4 Hz, 2H), 7.26 (bs, 1H), 7.14 (d, J=8.0 Hz, 1H), 7.03 (d, J=8.0 Hz, 2H), 6.723 (d, J=13.2 Hz, 
1H), 6.62 (d, J=8.4 Hz, 1H), 6.29 (d, J=2.4 Hz, 1H), 5.96 (dd, J=2.4, 8.8 Hz, 2H), 4.28 ( bs, 2H), 
3.64 (s, 3H), 3.57 (s, 3H). MS: (calc.) 553.6; (obt.) 554.5 (MH) 4 . 

Example 58 




H 



4-Acetamido-N-(2-amino-4-fluoro-5-(lH-pyrrol-l-yl)phenyl)benzamide (213) 
Step 1: 4-Fluoro-2-nitro-5-(lH-pyrrol-l-yl)benzenam«ne (211): 

[0366] To a stirred solution of 206 (500 mg, 2.87 mmol) and pyrrole (210, 239 uL, 3.44 mmol) 
in DMF (10 mL), was added NaH (207 mg, 5.17 mmol). The reaction mixture was stirred for 18 hours 
at 50°, quenched with water (100 mL) and extracted with DCM (2x50 mL). The organic phase was 
dried with magnesium sulfate and concentrated under reduced pressure. The residue was purified by 
flash chromatography on silica gel, eluents hexanes-EtOAc 4:1, then hexanes-EtOAc 1:1, to afford the 
title compound 211 (145 mg, 25% yield). 'H NMR: (DMSO) 6: 7.94 (d, J=12.0 Hz, 1H), 7.12 (q, 
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J=2.4, 4.4 Hz, 2H), 7.02 (d, J=6.8 Hz, 1H), 6.32 (t, J=2.4, 4.8 Hz, 2H). MS: (calc.) 221.8; (obt.) 
222.1 (MH)\ 

Step 2-3: 4-Acetamido-N-(2-amino-4-fluoro-5-(lH-pyrrol-l-yl)phenyl)benzamide (213) 
[0367] Following the procedures described in Example 1, steps 3 and 4 (scheme 1} but 
substituting amine 3 for compound 211, and the acid 4 for 4-acetamidobenzoic acid (212) the title 
compound 213 was obtained in 40% yield. ] H NMR: (DMSO) 5 (ppm):10.11 (s, 1H), 9.48 (s, 1H), 
7.83 (d, J=8.4 Hz, 2H), 7.56 (d, J=8.8 Hz, 2H), 7.20 (d, J=8.4 Hz, 1H), 6.86 (dd, J=2.0, 4.0 Hz, 
2H), 6.62 (d, J=12.8Hz, 1H), 6.10 (2H, dd, J-2.0, 4.0 Hz, 2H), 5.28 (bs, 2H), 2.09 (s, 3H). MS: 
(calc.) 352.36; (obt.) 353.2 (MH)\ 

Example 59 




4-((3 f 4-dimethoxyphenyIamino)methyl)-N-(2-amino-4-fluoro-5-indole-5- 
carbonitrile)benzamide (218) 
Scheme 43 



N0 2 



H 2 N 




N0 2 

Boc^O, DMAP (Boc) 2 N 
THF 



F 

206 



V^F ~ <fO 

I K 2 C0 3 , DMSO, 90°C \j> — ' 



NO z 



F 
214 



216 



0 XX N 




218: Example 59 



NH 2 



N0 2 




1:4, BOP. NaH, Py 




0^ 

NC 



^ 2:SnCI 2 x2H 2 0. ^( ^ 

F NH 4 OAc,THF, MeOH f \_J 

NC 

217 



Step 1: Di-tert-butyl 4,5-difluoro-2-nitrophenylcarbamate (214) 



TFA/DCM 



214 



WO 2005/030704 



PCT/US2004/031590 



[0368] Following the procedure described in Example 43, step 2 (scheme 31) but substituting 
compound 148 for compound 206, the title compound 214 was obtained in 89% yield. *H NMR: 
(CDCI3) 5 (ppm): 7.99 (dd, J- 7.6, 9.6 Hz, 1H). 7.18(dd. J- 7.2, 9.6 Hz, 1H), 1.42 (bs, 18H). MS: 
(calc.) 374.3; (obt.) 397.2 (MNa)\ 

Step 2: Di-tert-butyl 5-(5-cyano-lH-indol-l-yl)-4-fluoro-2-nitrophenylcarbamate (216): 
[0369] Following the same procedure as described in Example 57a, step 1 , but substituting DMF 
for DMSO and l-methyl-lH-imidazole-2-thiol (207a) for lH-indole-5<arbonitrile (215) the title 
compound 216 was obtained in 28% yield. 'H NMR: (CDCI 3 ) 5 (ppm): 9.71 (bs, 1H), 8.88 (d, 3=3.2 
Hz. 1H), 8.21 (d, J=10.8 Hz, 1H), 8.02 (s, 1H). 7.55 (bs, 1H), 7.43 (dd, J=2.4, 6.0 Hz, 1H), 6.83 (d. 
J=3.6 Hz, 1H), 1.55 (s, 18H). MS: (calc.) 496.5; (obt.) 436.3 (M+K) + . 

Step 3: l-(5-Amino-2-fluoro-4-nitrophenyl)-lH-indole-5-carbonitrile (217) 
[0370] Following the procedure described in Example 27, step 3 (scheme 20) but substituting 
111 for compound 216, the title compound 217 was obtained in 99% yield. MS: (calc.) 296.3; (obt.) 
297.2 (MH) + . 

Steps 4-5: 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-4-fluoro-5-indole-5- 
carbonitrilejbenzamide (218) 

Following the procedures described in Example 1, steps 3 and 4 but substituting compound 3 for 
compound 217 the title 218 was obtained in 41% yield. 'H NMR: (DMSO) 5 (ppm): 8.08 (bs, 1H), 
7.96 (d, J=8.0 Hz, 2H), 7.54 (d, J=8.0 Hz, 2H), 7.41-7.50 (m, 2H), 7.40 (d, J=8.0 Hz, 1H), 7.35 (d. 
j=7.6 Hz, 1H), 6.83 (d, J=8.0 Hz, 1H), 6.80 (d, J=2.4 Hz, 1H), 6.72 (d, J=8.8 Hz, 1H), 6.38 (d, 
J=2.4 Hz, 1H), 6.15 (dd, J=2.4, 8.8 Hz, 1H), 4.41 (bs, 2H), 3.76 (s, 3H), 3.73 (s, 3H). MS: (calc.) 
535.5; (obt.) 536.3 (MH)\ 



Example 60 




4-Acetamido-N-(2-amino-4-(thiazol-2-yl)phenyl)benzamide (223) and 

Example 61a 
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H 

4-Acetamido-N-{2-amino-5-(thia2ol-2-yl)phenyl)benzamide (224a) 

Scheme 44 




224e: example 61c R R' 223: Example 60 



a: R = R'= H; 
b: R= Ph.R' = H 
c: R = R 1 = Me; 



Step 1: 4-Amino-3-nitrobenzothioamide (220) 

[0371] To a stirred solution of 219 (1 .96 g, 12.02 mmol) in pyridine (15 mL) and Et 3 N (6ml) was 
bubbled hydrogen sulfide for 40 minutes. When the reaction was completed nitrogen was bubbled for 
another 40 min. The residue was diluted in DCM and washed with water, HCI 10% and brine. Organic 
phases were collected, dried with sodium sulfate and concentrated under reduced pressure to afford 
the title compound 220 (2.11 g, 89% yield). 'H NMR: (DMSO) 5 (ppm): 9.04 (bs, 1H), 8.31 (d, J=9.2 
Hz, 1H), 7.28 (d, J=8.8 Hz, 1H). MS: (calc.) 197.2; (obt.) 198.1(MH)\ 

Step 2: 2-Nitro-4-(thiazol-2-yl)benzenamine (221a) 

[0372] To a stirred suspension of 220 (500 mg, 2.53 mmol) in ethanol (15 ml) was added 
chloroacetaldehyde (50% solution in water, 0.796ml, 5.0 mmol). The mixture was heated at 80°C for 
18 hours, evaporated under reduced pressure and the residue was dissolved in DCM, washed with 
brine, dried with sodium sulfate and concentrated. The crude material was purified by flash 
chromatography on silica gel, eluents hexane-EtOAc (4:1), then EtOAC (100%), to afford the title 
compound 221a (104 mg, 19% yield). 'H NMR: (CD 3 0D) 8 (ppm): 8.62 (d, J=2.0 Hz, 1H), 7.91 (dd, 
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J-2.4, 8.8 Hz, 1H), 7.78 (d, J=3.2 Hz, 1H), 7.51 (d, J=3.2 Hz, 1H), 7.07 (d, J=8.8 Hz, 1H). MS: 
(calc.) 221.2; (obt.) 222.1 (MH) + . 

Step 3: 4-|Thiazol-2-yl)benzene-l,2-diamine (222a) 

[0373] Following the procedure described in Example 1 , step 4 (scheme 1) but substituting 5 for 
compound 221a, the title compound 222a was obtained (53% yield). 'H NMR: (CD 3 0D) 8 (ppm): 
7.68 (d, J=3.2 Hz, 1H). 7.38 (d, J=3.6 Hz, 1H), 7.26 (d, J=2.0 Hz, 1H), 7.19 (dd, J=2.0, 8.0 Hz, 
1H), 6.70 (d, J=8.0Hz, 1H). MS: (calc.) 191.2; (obt.) 192.3 (MH) + . 

Step 4. 4-Acetamido-N-(2-amino-4-{thiazol-2-yl)phenyl)benzamide (223) and 4-Acetamido- 
N-(2-amino-5-(thiazol-2-yl)phenyl)benzamide (224a) 

[0374] To a stirred suspension of 222a (47 mg, 0.25 mmol) in acetonitrile (10 mL) and pyridine 
(20 uL) was added 4-acetamidobenzoyl chloride (49 mg, 0.25 mmol) in acetonitrile (1 mL) at 0°C for 
15 min. The reaction mixture was warmed up to room temperature and stirred for 4 hours, 
concentrated under reduced pressure. The crude was diluted in DCM and washed with NaHC03 and 
brine. The organic layer was dried with Na 2 S0 4 and evaporated. The residue was purified by flash 
chromatography on silica gel, eluents hexane-EtOAc (1:3). then EtOAc (100%) to afford the title 
compounds 223 (3 mg, 4% yield) and 224a (5 mg, 5% yield). 

223: l H NMR: (CD 3 OD) 5 (ppm): 7.95 (d, J=8.8 Hz, 2H), 7.60 (d, J=3.2 Hz, 1H), 7.73-7.71 (m, 2H), 
7.56 (d, J=3.2 Hz, 1H), 7.48 (bs, 1H), 7.32 (bs, 2H), 2.17 (s, 3H). MS: (calc.) 352.4; (obt.) 353.2 
(MH)\ 

224a: X H NMR: (DMSO) 5 (ppm):10.18 (s, 1H), 9.64 (s, 1H), 8.0O7.94 (m, 5H), 7.84 (d, J=2.0 Hz, 
1H), 7.68 (dd, J=1.6, 7.2 Hz, 2H), 7.61 (dd, J=2.0, 8.4 Hz, 1H), 7.42 (dt, J=1.6, 7.2 Hz, 2H), 7.32 
(d, J=1.6, 7.2 Hz, 1H), 6.84 (d, J=8.4 Hz, 1H), 5.52 (bs, 2H), 2.09 (s, 3H). MS: (calc.) 428.5; (obt.) 
429.1(MH)\ 

Example 61b 

nh9 

4-Acetamido-N-(2-amino-5-(4-phenylthiazol-2-yl)phenyl)benzamide(224b) 
[0375] Following the same procedures as described in Example 61a, steps 14 (scheme 44) but 
substituting chloroacetaldehyde in the second step by 2-chloro-l-phenylethanone, the title 224b was 
obtained in 24% overall yield. 

Example 61c 
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4-Acetamido-N-(2-amino-5-(4,5-dimethylthiazol-2-yl)phenyl)benzamide (224c) 
[0376] Following the same procedures as described in Example 61a, steps 14 (scheme 44) but 
substituting chloroacetaldehyde in the second step by 3-chlorobutan-2-one, the title 224c was 
obtained in 3% overall yield. 



Scheme 45 

NH 2 




Example 62 




4-Acetamido-N-(2-amjno-5-(benzo[d]oxazol-2-yl)phenyl)benzamide(228) 
Step 1: 3-Nitro-4-benzenamine imidate (225) 

[0377] Hydrogen chloride was bubbled into a reaction flask containing absolute ethanol (10 mL) 
during 5 min at 0°C. The compound 219 (2.00 g, 12.26mmol) was added to the solution. The 
mixture was stirred at room temperature for 18 h, concentrated under reduced pressure and the 
solid residue was triturated with ethyl acetate to afford the title compound 225 as a yellow solid 
(2.72 g, 79% yield). ! H NMR: (DMSO) 5 (ppm): 8.40 (d, J=2.0Hz, 1H), 8.05 (bs, 2H), 7.65 (dd, J=2.0, 
8.8 Hz, 1H), 7.06 (d, J=8.8 Hz, 1H). MS: (calc.) 209.2; (obt.) 210.1 (MH) + . 
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Step 2: 4-(Benzo[d]oxazol-2-yl)-2-nitrobenzenamine (226): 

[0378] The imidate 225 (500mg, 1.77 mmol) in anhydrous ethanol (25 mL) was treated with o- 
aminophenol (232mg, 2.1 mmol) and heated in a sealed flask at 95°C for 5 h. The solvent was 
evaporated under reduced pressure and the residue was triturated with ethyl acetate to afford the 
title compound 226 (517 mg, quant, yield.). 'H NMR: (DMSO) 5 (ppm): 8.45 (d, J=2.0 Hz, 1H), 8.14 
(dd, J=2.0, 8.8 Hz, 1H), 8.06 (bs, 2h), 7.79-7.75 (M, 2H), 7.41-7.39 (m, 2h), 7.20 (d, J=1.6 Hz, 1H). 
MS: (calc.) 255.2; (obt.) 256.0 (MH)\ 

Step 3: 4-{Benzo[d]oxazol-2-yl)benzene-l,2-diamine (227): 
[0379] To a stirred solution of 226 (517 mg, 1 .77 mmol) in methanol (20 mL) was added 
palladium on charcoal (10%, 188 mg). The reaction was stirred under hydrogen atmosphere for 18 
hours, filtered through a celite pad; the filtrate was evaporated under reduced pressure to afford title 
compound 227 (350 mg, 87% yield). 'H NMR: (DMSO) 5 7.673-7.641 (m, 2H), 7.39 (d, J=2.0 Hz, 
1H), 7.32-7.30 (m, 3H), 6.64 (d, J=8.0 Hz, 1H). MS: (calc.)225.2; (obt.) 226.1 (MH) + . 

Step 4. 4-Acetamido-N-(2-amino-5-(benzo[d]oxazol-2-yl)phenyl)benzamide (228): 
[0380] To a stirred suspension of 227 (350 mg, 1.55 mmol) in acetonitrile (20 mL) and pyridine 
(2ml) was added 4-acetamidobenzoyl chloride (307 mg, 1.55 mmol) in acetonitrile (5 ml) at 0°C. The 
solution was warmed up to room temperature and stirred for 4 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was purified by flash chromatography on silica 
gel, eluents hexane-EtOAc (1:3), then EtOAc (100%), to afford 228 as a beige solid (5 mg, 1% yield). 
>H NMR: (DMSO) 5 (ppm): 10.22 (s, 1H), 9.62 (s, 1H), 8.05 (d, J=2.4 Hz, 1H), 7.89 (d, J=8.4Hz, 2H), 
7.80 (1H, dd, J=2.0, 8.4 Hz, 1H), 7.68-7.73 (m, 4H), 7.33-7.35 (m, 2H), 6.91 (d, J=8.4 Hz, 1H), 
5.86 (bs, 2H), 2.12 (s, 3H). MS: (calc.) 386.41; (obt.) 387.1 (MH)\ 



Example 63 



ci 




(E)-3-(4-((3-Chlorophenylamino)methyl)phenyl)-N-(2-amino-5-(thiophen-2- 
yl)phenyl)acrylamide (232) 
Scheme 46 
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Step 1. (E)-3-(4-({3-Chlorophenylamino)methyl)phenyl)acrylic acid (231) 
[0381] To a solution of (E)-3(4-formylphenyl)acrylic acid 229 (1 g. 5.67 mmol) and 3- 
chlorobenzenamine 230 (596 DL, 5.67 mmol) in THF (8 ml), dibutyltin dichloride (173 mg, 0.57 
mmol) was added followed by dropwise addition of phenylsilane (697 uL, 5.67 mmol). The resulting 
mixture was stirred at room temperature in the nitrogen atmosphere overnight, diluted with MeOH 
and concentrated under reduced pressure. The solid residue was triturated with DCM to yield the title 
compound 231 (1.24g, 76% yield). 'H NMR: (DMSO) 5 (ppm): 7.61 (d. J=8.0 Hz, 2H), 7.53 (d, 
J-16.0 Hz„ 1H), 7.34 (d, J=8.4 Hz, 2H), 7.00 (t, J=8.0 Hz, 1H). 6.53 (t, J=2.0 Hz, 1H), 6.49-6.48 
(m, 2H), 6.46 (d, J=16.0Hz, 1H), 4.28 (bs, 2H). MS: (calc.)287.7; (obt.) 288.1 (MH) + . 
Steps 2 3. (E)-3-(4-((3-Chlorophenylamino)methyl)phenyl)-N-{2-amino-5-(thiophen-2- 
yl)phenyl)acrylamide (232) 

[0382] Following the procedure described in Example 1, steps 3-4 (scheme 1) but substituting 
acid 4 for the acid 231 title compound 232 was obtained in 60% yield. 'H NMR: (DMSO) 8 (ppm): 
9.42 (bs, 1H), 7.66-7.32 (m, 7H), 7.22-7.14 (m, 2H), 7.10-7.00 (m, 2H), 6.87-6.74 (m, 1H), 6.62- 
6.50 (m, 4H), 5.19 (bs, 1H), 4.29 (d, J= 5.6Hz, 2H). MS: (calc.) 459.2; (obt.) 460.3 (MH)\ 



6-Acetamido-N-(2-amino-5-(thiophen-2-yl)phenyl)pyridine-3-carboxamide (235) 
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235: Example 64 



Step 1: 6-Acetamidopyridine-3-carboxylic acid (234) 

[0383] To a stirred solution of 233 (2g, 14.48 mmol) in pyridine (60 mL) was added acetic 
anhydride (1.62 mL, 15.93 mmol). The reaction mixture was heated to 130°C in a sealed vessel, 
stirred for 16 hours, concentrated under reduced pressure to 30 mL and cooled to 0 °C. The 
resulting precipitate was filtered, washed with cold pyridine and water, and dried. This afforded 234 
as a white solid (1.85 g, 71% yield). ! H-NMR (DMSO) 5: 10.82 (s, 1H), 8.77 (dd, J=2.2, 0.8 Hz. 1H), 
8.20 (dd, J=8.7, 2.2 Hz, 1H), 8.14 (d, J=8.7 Hz, 1H), 2.12 (s, 3H). 

Steps 2-3: 6-Acetamido-NM2-amino-5-{thiophen-2-yI)phenyl)pyridine-3-carboxamide (235) 
[0384] Following the procedures described in Example 1, steps 3 and 4 (with DMF as a co- 
solvent), but substituting acid 4 for the acid 234, the title compound 235 was obtained as a yellow 
solid (20 mg, 9 % yield). *H NMR: (DMSO) 5 10.79 (br s, 1H), 9.75 (br s, 1H), 8.90 (s, 1H), 8.31 (d, 
J=9.4 Hz, 1H), 8.15 (d, J=8.5 Hz, 1H), 7.42 (s, 1H), 7.33 (m, 1H), 7.28 (d, J=8.5 Hz, 1H), 7.22 (s, 
1H), 7.02 (m, 1H), 6.78 (d, J=8.0 Hz, 1H), 5.20 (br s, 2H), 2.13 (s, 3H) 



Example 65a 




N-(2-amino-5-(thiophen-2-yl)phenyl)quinoxaline-6-carboxamide (238a) 

Scheme 48 
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238a: Example 65a 
238b: Example 65b 
238c: Example 65c 



Step 1: Methyl quinoxaline-6-carboxylate (237a) 

[0385] To a stirred solution of 3,4-diaminchbenzoic acid methyl ester (236, 2 g, 12.03 mmol) in 
isopropanol (50 mL) was added oxaldehyde as a 40% solution in water (13.23 mmol, 1.52 mL). The 
reaction mixture was heated at 80°C for 2 hours, the solvent was removed under reduced pressure 
and the residue was dried under vacuum to yield 237a as a yellow solid (2.09 g, 93% yield). 'H NMR: 
(DMS0) 5 9.01 (s, 2H), 8.54 (d, J=1.6 Hz, 1H), 8.23 (dd, J=8.6, 2.0 Hz. 1H), 8.14 (dd, J=8.6, 0.6 
Hz. 1H). 3.35 (s, 3H). 

Steps 2-4: N-(2-Amino-5-(thiophen-2-yl)phenyl)quinoxaline-6-carboxamide (238a) 
[0386] Following the same procedure as described in Example 4 step 3 and then the procedures 
described in Example 1, steps 3 and 4, (with DMF as a co-solvent), the title compound 238a was 
obtained as an orange solid in 26% yield (over the 3 steps). X H NMR: (DMSO) 5 10.09 (br s. 1H), 9.04 
(dd. J=6.7, 1.8 Hz, 2H), 8.79 (d, J- 1.8 Hz, 1H), 8.37 (dd. J=8.9, 2.0 Hz, 1H), 8.20 (d, J=8.6 Hz, 
1H), 7.51 (d, J=2.2 Hz, 1H). 7.34 (dd, J=4.9, 1.0 Hz. 1H), 7.30 (dd, J=2.1. 8.1 Hz, 1H), 7.24 (dd. 
J=3.5, 1.2 Hz, 1H), 7.04 (dd, J=4.9, 3.5 Hz, 1H), 6.81 (d, J=8.2 Hz, 1H), 5.28 (br s, 2H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-di(furan-2-yl)quinoxaline-6-carboxamide(238b) 

Steps 14: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-di(furan-2-yl)quinoxaline-6-carboxamide 
(238b) 
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[0387] Following the same procedures as described in Example 65a but substituting in the step 
1 oxaldehyde with l,2-di(furan-2-yl)ethane-l,2-dione, the title compound 238b was obtained as an 
yellow solid in 28% yield (over the four steps). l H NMR: (CD 3 OD) 5 8.56 (s, 1H), 8.21 (d, J=8.6 Hz, 
1H), 8.03 (d, J=8.8 Hz, 1H), 7.63 (s, 2H), 7.45 (d, J=1.7 Hz, 1H), 7.27 (d, J=8.4 Hz, 1H), 7.13 - 
7.12 (m, 2H), 6.90 (t, J-4.1 Hz, 1H), 6.83 (d, J=8.4 Hz, 1H), 6.69 (t, J=3.9 Hz, 2H), 6.55 - 6.56 (m, 



^ NH 2 

N-(2-Amino-5-(thiophen-2-yl)phenyl)-^^ 

(238c) 

Steps 14: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2 r 3-di(thiophen-2-yl)quinoxaline-6- 
carboxamide (238c) 

[0388] Following the same procedure as described in Example 65a but substituting in the step 1 
oxaldehyde with l,2-di(thiophen-2-yl)ethane-l,2-dione, the title compound 65c was obtained as an 
yellow solid in 25% yield (over the four steps). *H NMR: (DMSO) 5 10.09 (s } 1H), 8.75 (d, J=1.8 Hz, 
1H), 8.32 (dd, J=8.6, 2.0 Hz, 1H), 8.12 (d, J-8.6 Hz, 1H), 7.84 - 7.82 (m, 2H), 7.52 (d, J=2.0 Hz, 
1H), 7.35 - 7.24 (m, 5H), 7.14 - 7.11 (m, 2H), 7.03 (dd, J=5.0, 3.5 Hz, 1H), 6.81 (d, J=8.4 Hz, 1H), 
5.29 (s, 2H). 



2H). 



Example 65c 




Example 66 




N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(morphollnomethyl)benzamide (242) 

Scheme 49 
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a) (COCI) 2 . DCM 

b) pyridine, NaH. 




242: Example 66 



Step 1: 4-(Morpholinomethyl)benzoic acid (240) 

[0389] To a stirred solution of 4-bromomethyl-benzoic acid (239, 1.5 g, 6.78 mmol) in THF (15 
mL) was added morpholine (0.61 mL, 6.78 mmol). The reaction mixture was allowed to stir for 10 
minutes before the resulting white precipitate was filtered off and discarded. The filtrate was 
evaporated under reduced pressure and the remaining solid was dried under vacuum to afford the 
title compound 240 as a white solid (1.15 g, 75 % yield). l H NMR: (DMSO) 6 7.89 - 7.86 (m, 2H), 
7.52 (d. J=8.4 Hz, 1H), 7.41 (d, J=8.0 Hz, 1H), 4.12 (s, 2H), 3.75 - 3.72 (m, 1H), 3.56 - 3.58 (m, 
4H), 3.10 - 3.07 (m, 1H), 2.45 - 2.35 (m, 2H). 

Step 2: 4-(Morpholinomethyl)-N-(2-nitro-5-(thiophen-2-yl)phenyl)benzamide (241) 
[0390] To a stirred solution of 240 (22 1 mg, 1 .0 mmol) in DCM (10 mL) was added oxalyl 
chloride (2M, 0.5 mL, 1.0 mmol) and DMF (1 drop). The resulting solution was stirred for 20 minutes. 
The DCM was removed under reduced pressure and pyridine was added (10 mL), followed by 2-nitro- 
5-thiophen-2-yl-aniline (3, 220 mg. 1.0 mmol), and NaH (160 mg. 4.0 mmol). The reaction mixture 
was stirred for 1 hour before being quenched with acetic acid (2.0 mL). The pyridine was removed 
under reduced pressure and the residue was purified by flash chromatography on silica gel, eluent 
EtOAc-hexanes (4:1), to afford the title compound 241 as an orange solid (75 mg, 18% yield). 
Step 3: N-(2-amino-5-(thiophen-2-yl)phenyl)-4-(morpholinomethyl)benzamide (242) 
[0391] Following the same procedure as described in Example 1, step 4, and the title compound 
242 was obtained as beige solid in 59% yield. : H NMR: (CDCI 3 ) 8 8.61 - 8.59 (m, 1H), 8.02 (br s, 
1H), 7.86 (d. J=8.0 Hz, 2H), 7.53 (br s, 1H), 7.44 (d, J=8.0 Hz, 2H), 7.33 (dd, J=8.2, 2.2 Hz, 1H), 
7.30 - 7.26 (m, 1H), 7.17 (dd, J-5.1. 1.2 Hz, 1H), 7.15 - 7.14 (m, 1H), 7.01 (dd, J=5.1, 3.5 Hz, 1H), 
6.82 (d, J=8.2 Hz, 1H), 3.73 (t, J=4.7 Hz, 4H), 3.57 (s, 2H), 2.47 (t, J=4.3 Hz, 4H). 
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Example 67a 

H 2 N 




N-(2-amino-5-(thiophen-2-yl)phenyl)-5-bromobenzofuran-2-carboxamide (245a) 

Scheme 50 
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245a: Example 67a 
245b: Example 67b 
245c: Example 67c 
245d: Example 67d 
245e: Example 67e 
245f: Example 67f 



Step 1: Methyl 5-bromobenzofuran-2-carboxylate (244a) 

[0392] To a stirred solution of 5-bromo-2-hydroxybenzaldehyde (14a, 1.5g, 7.46 mmol) in DMF 
(20 mL), was added methyl bromoacetate (8.21 mmol, 0.78 mL) and potassium carbonate (4.12 g, 
29.84 mmol). The reaction mixture was heated at 80° and stirred for 15 hours, quenched with water 
(100 mL) and extracted with ethyl acetate (2x50 mL). The organic phase was dried with sodium 
sulfate, concentrated and the residue was purified by flash chromatography on silica gel, eluent 
hexanes-EtOAc (9:1). This afforded 244a as a white solid (650 mg, 35% yield). *H NMR: (DMSO) 6 
8.01 - 8.00 (m, 1H), 7.73 - 7.70 (m, 2H), 7.66 - 7.63 (m, 1H), 3.89 (s, 3H). 

Steps 24: N-(2-Amino-5-|thiophen-2-yl)phenyl)-5-bromobenzofuran-2-carboxamide (245a) 
[0393] Following the same procedure as described in Example 4 step 3 and then the procedures 
described in Example 66 step 2, and Example 1 step 3 and 4 (with DMF as a co-solvent), the title 
compound 245a was obtained as an orange solid in 13% yield (over the three steps). l H NMR: 
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"(DMSO) 5 10.01 (s, 1H), 8.05 (d, J-1.6 Hz, 1H), 7.69-7.67 (m, 2H), 7.61 (dd. J=8.8, 2.0 Hz, 1H), 
7.44 (d, J=2.2 Hz, 1H), 7.34 (dd, J=5.1, 1.2 Hz, 1H), 7.30 (dd, J=8.4, 2.2 Hz, 1H), 7.23 (dd, J=3.6, 
1.2 Hz. 1H), 7.02 (dd, J=4.9, 3.6 Hz, 1H), 6.79 (d, J=8.4 Hz, 1H), 5.24 (s, 2H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-5,6-dimethoxybenzofuran-2-carboxamide (245b) 
Step 1: 2-Hydroxy-4,5-dimethoxybenzaldehyde (243b) 

[0394] To a stirred solution of 2-(benzyloxy)4,54imethoxybenzaldehyde (246, 5.05 g, 18.6 
mmol) in ethyl acetate (100 ml) was added 10% palladium on charcoal (250 mg). The flask was 
purged with hydrogen and then the reaction mixture was stirred under a hydrogen atmosphere (1 
atm) for 15 hours, filtered through a celite pad, the filtrate was evaporated under reduced pressure, 
and the resulting solid dried under vacuum to afford 243b as a white solid (3.3 g, 98% yield). J H 
NMR: (DMSO) 5 11.39 (s, 1H), 9.68 (s, 1H), 6.90 (d, J=2.5 Hz. 1H), 6.47 (s, 1H). 3.94 (s, 3H), 3.89 
(s, 3H). 

Steps 2 - 5: N-(2-Amino-5-(thiophen-2-yl)phenyl)-5,6-dimethoxybenzofuran-2-carboxamide 
(245b) 

[0395] The title compound 245b was obtained as a light yellow solid in 9. 1% yield (over four 
steps) following the same procedures as described in Example 67, but starting from 2-hydroxy4,5- 
dimethoxybenzaldehyde (243b) instead of 243a, via the intermediate 244b. 'H NMR: (DMSO) 8 
9.77 (s, 1H), 7.64 (s, 1H), 7.51 (d, J=2.1 Hz, 1H), 7.37 (dd, J=5.1, 1.2 Hz, 1H), 7.33 (d, J=2.2 Hz, 
1H), 7.31 - 7.30 (m, 2H), 7.26 (dd, J=3.7, 1.2 Hz, 1H), 7.06 (dd, J=5.1, 3.5 Hz, 1H), 6.83 (d, J=8.5 
Hz, 1H), 5.22 (s, 2H), 3.88 (s, 3H), 3.85 (s, 3H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-5-fluorobenzofuran-2-carboxamide (245c) 
Steps 1-4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-5-flu'orobenzofuran-2-carboxamide (245c) 



Example 67b 
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[0396] The title compound 245c was obtained as a light yellow solid in 5.6% yield (over four 
steps) following the same procedures as described in Example 67, but starting from 5-fluoro-2- 
hydroxybenzaldehyde (243c) instead of 243a, via the intermediate 244c. *H NMR: (DMSO) 8 9.98 
(s, 1H), 7.75 - 7.71 (m, 2H), 7.63 (dd, J=9.0, 2.8 Hz, 1H), 7.44 (d f J=2.0 Hz r 1H), 7.36 - 7.29 (m, 
3H), 7.23 (dd, J=3.5, 1.1 Hz, 1H), 7.03 (dd, J=5.1, 3.7 Hz, 1H), 6.79 (d f J=8.4 Hz, 1H), 5.24 (s, 
2H). 



N-(2-amino-5-(thiophen-2-yI)phenyl)-4,6-dichIorobenzofuran-2-carboxamide (245d) 

Steps 14: N-(2-amino-5-(thiophen-2-yl)phenyl)-4,6-dichlorobenzofuran-2-carboxamide 
(245d) 

[0397] The title compound 245d was obtained as a light yellow solid in 5.9% yield (over four 
steps) following the same procedures as described in Example 67, but starting from 2,4-dichloro-6- 
hydroxybenzaldehyde (243d) instead of 243a, via the intermediate 244d. : H NMR: (DMSO) 5 10.04 
(s, 1H), 7.95 (dd, J=1.6, 1.0 Hz, 1H), 7.85 (s, 1H), 7.63 (d, J=1.6 Hz, 1H), 7.43 (d, J=2.2 Hz, 1H), 
7.34 (dd, J=5.1, 1.2 Hz, 1H), 7.30 (dd, J=8.4, 2.3 Hz, 1H), 7.23 (dd, J=3.5, 1.2 Hz, 1H), 7.03 (dd, 
J=5.1, 3.5 Hz, 1H), 6.78 (d, J=8.3 Hz, 1H), 5.28 (s, 2H). 



N-(2-amino-5-(thiophen-2-yf)phenyl)-4,6-dimethoxybenzofuran-2-carboxamide (245e) 

Steps 14: N-(2-amino-5-(thiophen-2-yl)phenyl)-4 f 6-dimethoxybenzofuran-2-carboxamide 
(245e) 

[0398] The title compound 245e was obtained as a light yellow solid in 4.8% yield (over four 
steps) following the same procedures as described in Example 67, but starting from 2-hydroxy4,6- 
dimethoxybenzaldehyde (243e) instead of 243a, via the intermediate 244e. 'H NMR: (DMSO) 5 9.68 
(s, 1H), 7.64 (s, 1H), 7.46 (d, J=2.0 Hz, 1H), 7.32 (d, J=1.0 Hz, 1H), 7.27 (dd, J=8.2, 2.1 Hz, 1H), 



Example 67d 




Example 67e 
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7.22 (dd, J=3.5, 1.0 Hz, 1H), 7.02 (dd, J=4.9, 3.5 Hz, 1H), 6.84 (s, 1H), 6.78 (d, 
6.47 (d, J=1.7 Hz r 1H), 5.20 (s, 2H), 3.90 (s, 3H), 3.83 (s, 3H). 

Example 67f 

H 2 N 



N-(2-amino-5-(thiophen-2-yl)p^ 
Steps 14: N-(2-amino-5-(thiophen-2-yl^ 



[0399] The title compound 245f was obtained as a tight yellow solid in 18.1% yield (over four 
steps) following the same procedures as described in Example 67, but starting from Wiethylamino)- 
2-hydroxybenzaldehyde (243f) f instead of 243a via the intermediate 244f. l H NMR: (DMSO) 5 9.60 
(s, 1H), 7.51 - 7.49 (m, 3H), 7.33 (dd, J-5.1, 1.2 Hz, 1H), 7.27 (dd, J=8.2, 2.1 Hz, 1H), 7.22 (dd, 
J=3.5, 1.2 Hz, 1H), 7.02 (dd, J=5.0, 3.5 Hz, 1H), 6.80 - 6.76 (m, 3H), 5.17 (s, 2H), 3.40 (q, J=6.8 
Hz, 4H),1.13(t, J=7.0 Hz,6H). 



2-Acetamido-N-(2-amino-5-(thiophen-2-yl)phenyl)pyrimidine-5-carboxamide (250) 




(245f) 
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Step 1: N-(5-lodopyrimidin-2-yl)acetamide (248) 

[0400] 5-lodo-pyrimidin-2-ylamine (17, 1.1 g, 4.98 mmol) and acetic anhydride (14.94 mmol, 
1.41 mL) were dissolved in pyridine (20 mL) and stirred at 110°C for 48 hours. The reaction mixture 
was cooled and quenched with water (50 mL). Ethyl acetate (100 mL) was added and the resulting 
white precipitate was collected by filtration to afford title compound 248 as a white solid (300 mg, 
23% yield). l H NMR: (DMSO) 5 10.67 (s, 1H), 8.85 (s, 2H), 2.18 (s, 3H). 

Step 2: 2-Acetamido-N-(2-nitro-5-(thiophen-2-yI)phenyl)pyrimidine-5-carboxamide (249) 
[0401] To a stirred solution of 248 (265 mg, 1.01 mmol) and Pd(PPh 3 ) 2 CI 2 (35 mg, 0.05 mmol) 
in DMF (4 mL) was added 2-nitro-54hiophen-2-yl-aniiine (3, 288 mg, 1.3 mmol) and triethylamine (1.5 
mmol, 0.2 mL). The solution was purged with carbon monoxide and pressurized to 65 psi before 
being heated at 65°C with stirring for 15 hours. The solution was cooled and diluted with ethyl 
acetate (20 mL). The resulting yellow precipitate was collected by filtration to afford 249 as a yellow 
solid (145 mg, 40% yield). J H NMR: (DMSO) 6 11.02 (s, 1H), 10.97 (s, 1H), 9.15 (s, 2H), 8.10 (d, 
J=8.6 Hz, 1H), 8.03 (d, J=2.0 Hz, 1H), 7.80 - 7.76 (m, 3H), 7.26 (dd, J=4.9, 3.7 Hz, 1H), 2.28 (s, 



Step 3: 2-Acetamido-N^2-amino-5-(thiophen-2-yl)phenyl)pyrimidine-5-carboxamide (250) 
[0402] Following the same procedure as described in Example 1, step 4, (with DMF as a co- 
solvent), the title compound 250 was obtained as a yellow solid in 32% yield. *H NMR: (DMSO) 5 
10.90 (s, 1H), 9.87 (s, 1H), 9.16 (s, 2H>, 7.47 (d, J=2.2 Hz, 1H), 7.36 (dd, J=5.1, 1.2 Hz, 1H), 7.32 
(dd, J=8.4, 2.2 Hz, 1H), 7.25 (dd, J=3.5, 1.1 Hz, 1H), 7.05 (dd, J=5.1, 3.7 Hz, 1H), 6.81 (d, J=8.4 
Hz, 1H), 5.33 (brs, 2H), 2.26 (s, 3H). 



NH 2 

N-(2-Amino-5-(thiophen-2-y0^ (253a) 

Scheme 52 



3H). 
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253a: Example 69a 
253b: Example 69b 

Step 1: 4-(3,5-Dimethyl-lH-pyrazol-l-yl)benzoic acid (252a) 

[0403] 4-Hydrazinylbenzoic acid (251a, 2 g, 13.2 mmot) and pentane-2,4-dione (1.35 mL, 13.2 
mmol) were dissolved in isopropanol (40 mL) and refluxed for 15 hours. The solvent was removed 
under reduced pressure to afford 252a as a white solid (2.85 g, 99% yield). *H NMR: (DMSO) 6 8.04 
(d, J=8.6 Hz, 2H), 7.66 (d, J=8.8 Hz, 2H), 6.14 (s, 1H), 2.39 (s, 3H), 2.22 (s, 3H). 

Steps 2-3: N-(2-Amino-5-(thiophen-2^ 
yl)benzamide (253a) 

[0404] Starting from the acid 252a and following the same procedures as described in Example 
66 step 2, and Example 1 step 4, (with DMF as a co-solvent), the title compound 253a was obtained 
as a white solid in 14% yield (over two steps). ] H NMR: (DMSO) 6 9.81 (s, 1H), 8.09 (d, J-8.4 Hz, 
2H), 7.64 (d, J=8.6 Hz, 2H), 7.46 (d, J=2.0 Hz, 1H), 7.33 (dd, J=5.1, 1.2 Hz, 1H), 7.28 (dd, J=8.2, 
2.2 Hz, 1H), 7.23 (dd, J=3.5, 1.0 Hz, 1H), 7.03 (dd, J=5.1, 3.5 Hz, 1H), 6.80 (d, J=8.3 Hz, 1H), 
6.12 (s, 1H), 5.19 (s, 2H), 2.38 (s, 3H), 2.20 (s, 3H). 

Example 69b 



N-(2-Amino-5-{thiophen-2-yl)phenyl)-4-(2,5-dimethyl-lH-pyrrol-l-yl)ben2amide (253b) 
Step 1: 4-{3,5-Dimethyl-lH-pyrazol-l-yl)benzoic acid (252b) 
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[0405] 4-Aminobenzoic acid (251b, 1.5 g, 10.9 mmol) and hexane-2,5-dione (1.28 mL, 10.9 
mmol) were dissolved in isopropanol (40 mL) and refluxed for 15 hours. The solvent was removed 
under reduced pressure to afford 252b as a white solid (2.35 g, 99% yield). l H NMR: (DMSO) 6 8.02 
(d, J=8.6 Hz r 2H), 7.36 (d, J=8.6 Hz, 2H), 5.81 (s, 2H), 1.98 (s f 6H). 

Steps 2 - 3: N-(2-Amino-5^thiophen-2-y^ 
(253b) 

[0406] Starting from the acid 252b and following the same procedures as described in Example 
66 step 2, and Example 1 step 4, (with DMF as a co-solvent), the title compound 253b was obtained 
as beige solid in 28% yield over two steps. l ti NMR: (DMSO) 5 9.85 (s, 1H), 8.14 (d, J=8.4 Hz, 2H), 
7.49 (d, J=2.0 Hz, 1H), 7.44 (d, J=8.4 Hz, 2H), 7.37 (dd, J=5.1, 1.2 Hz, 1H), 7.32 (dd, J=8.5, 2.4 
Hz, 1H), 7.26 (dd, J=3.6, 1.0 Hz, 1H), 7.07 (dd, J=5.1, 3.5 Hz, 1H), 6.83 (d, J-8.4 Hz, 1H), 5.86 (s, 
2H), 5.24 (s, 2H), 2.05 (s, 6H). 

Example 70a 




N-(2-amino-5-(thiophen-2-yl)phenyl)benzo[d][l f 3]dioxole-5-carboxamide (256a) 

Scheme 53 
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256a: Example 70a 
256b: Example 70b 
256c: Example 70c 



Step 1: Benzo[d][l,3]dioxoie-5-carboxylic acid (255a) 

[0407] To a stirred solution of benzo[d][l,3]dioxole-5<:arbaldehyde (254a, 2 g, 13.3 mmol), 
Na 2 H 2 P0 4 (6.38 g, 53.2 mmol), and 2-methyl-2-butene (9.85 mL, 93.1 mmol) in f-BuOH (41 mU and 
water (17 mL) was added sodium chlorite (7.19 g, 79.9 mmol). The resulting reaction mixture was 
stirred for 2 hours at room temperature. Water (100 mL) and 1M HCI (25 mL) were added and the 
mixture was extracted with EtOAc (2 x 50 mL). The organic phase was separated, dried with sodium 
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sulfate and evaporated under reduced pressure. The resulting solid was triturated with EtOAc (20 mL) 
to yield the title compound 255a as a white solid (1.9 g, 86% yield). ! H NMR: (DMSO) 6 12.72 (br s, 
1H), 7.53 - 7.50 (m, 1H), 7.34 - 7.32 (m, 1H), 6.99 - 6.95 (m, 1H), 6.10 (s, 2H). 
Steps 2-3: N-(2-Amino-5-(thiophen-2-yl)phenyl)benzo[d][l,3]dioxole-5-carboxamide 



[0408] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), the title compound 256a was obtained as a light orange solid in 22% yield (over two 
steps). 'H NMR: (DMSO) 6 9.59 (s, 1H), 7.60 (dd, J=8.0, 1.6 Hz, 1H), 7.55 (d, J-1.6 Hz, 1H), 7.43 
(d, J=2.2 Hz, 1H), 7.35 (dd, J=4.9, 0.6 Hz, 1H), 7.29 (dd, J=8.2, 2.2 Hz, 1H), 7.24 (dd, J=3.7, 1.0 
Hz, 1H), 7.06 - 7.04 (m, 2H), 6.79 (d. J=8.2 Hz, 1H), 6.13 (s, 2H), 5.15 (br s, 2H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-dihydrobenzo[b][l,4]dioxine-6-carboxamide 

(256b) 

Steps 1-3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-dihydrobenzotb][l,4]dioxine-6- 
carboxamide (256b) 

[0409] Following the same procedures as described in Example 70a step 1 and Example 1, 
steps 3 and 4, (with DMF as a co-solvent), the title compound 256b was obtained as an orange solid 
in 38% yield (over three steps). l H NMR: (DMSO) 5 9.57 (s, 1H), 7.54 (d, J=2.1 Hz, 1H), 7.51 (dd, 
J=8.4, 2.1 Hz, 1H), 7.42 (d, J=2.1 Hz, 1H), 7.33 (dd, J=5.1, 1.2 Hz, 1H), 7.26 (dd, J=8.4, 2.3 Hz, 
1H), 7.22 (dd, J=3.5, 1.2 Hz, 1H), 7.02 (dd, J=5.1, 3.5 Hz, 1H), 6.95 (d, J=8.2 Hz, 1H), 6.79 (d, 
J=8.4 Hz, 1H), 5.11 (s, 2H), 4.31 - 4.28 (m, 4H). 



N-(2-Amino-5-(thiophen-2-yl)pheny!)-7-methoxybenzo[d][l,3]dioxole-5-carboxamide (256c) 

Steps 1 3: N-(2-amino-5-(thiophen-2-yl)phenyl)-7-methoxybenzo[d][l,3]dioxole-5- 
carboxamide (256c) 



(256a) 



Example 70b 





Example 70c 

H 2 N 
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[0410] Following the same procedures as described in Example 70a step 1 and Example 1, 
steps 3 and 4, (with DMF as a co-solvent), the title compound 256c was obtained as an orange solid 
in 20% yield (over three steps). ] H NMR: (DMSO) 5 9.60 (s, 1H), 7.41 (d, J=2.2 Hz, 1H), 7.36 (d, 
J=1.4 Hz, 1H), 7.34 (dd r J=5.2, 1.2 Hz, 1H), 7.30- 7.26 (m, 2H), 7.23 (dd, J-3.6, 1.2 Hz, 1H), 
7.04 (dd, J=4.9, 3.5 Hz, 1H), 6.79 (d, J=8.4 Hz, 1H), 6.10 (s, 2H), 5.14 (br s, 2H), 3.91 (s, 3H). 

Example 71a 




N-(2-Amino-5-(thiophen-2-yl)phenyl)-3 l 4-dimethoxybenzamide (258a) 

Scheme 54 



o 

FT"OH 
257a-g 



1 . NaH, BOP, Pyridine, 
2-nitro-5-th»ophen-2-yl-aniline (3) 



2. SnCI 2 x 2H 2 0, NH 4 OAc, 
THF, DMF, MeOH 




258a: Example 71a 
258b: Exampls 71b 
258c: Example 71c 
258d: Exampls 71 d 
258e: Example 71 e 
258f: Example 71f 
258g: Example 71g 




Steps 1-2: N-(2-Amtno-5-(thiophen-2-yl)phenyl)-3 v 4>dimethoxybenzamide (258a) 
[0411] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257a, the title compound 258a was 
obtained as a beige solid in 56% yield. *H NMR: (DMSO) 6 9.64 (s, 1H), 7.63 (dd, J=8.2, 2.0 Hz, 1H), 
7.57 (d, J=2.2 Hz, 1H), 7.42 (d, J=2.2 Hz, 1H), 7.33 (dd, J=5.1, 1.2 Hz, 1H), 7.28 (dd, J=8.3, 2.3 
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Hz, 1H), 7.23 (dd. J=3.5, 1.2 Hz, 1H), 7.05 (d, J=8.6 Hz, 1H), 7.02 (dd, J=5.1, 3.6 Hz, 1H), 6.79 (d, 
J=8.3 Hz, 1H), 5.12 (br s, 2H), 3.83 (s, 3H), 3.82 (s, 3H). 

Example 71b 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-lH-benzo[d][l,2,3]triazole-5-carboxamide (258b) 
Steps 1-2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-lH-benzo[d][l,2,31triazole-5-carboxamide 
(28b) 

[0412] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257b, the title compound 258b was 
obtained as an orange solid in 16% yield (over two steps). 'H NMR: (DMSO) 5 9.90 (s, 1H), 8.66 (s, 
1H), 8.05 (d, J=9.8 Hz, 1H), 7.96 (d, J=8.6 Hz, 1H), 7.49 (d, J=2.0 Hz, 1H), 7.33 (dd. J=5.1, 1.2 
Hz, 1H), 7.30 (dd, J=8.2. 2.2 Hz, 1H), 7.23 (dd, J=3.5, 1.1 Hz, 1H), 7.03 (dd, J=5.0, 3.7 Hz, 1H) 
6.81 (d, J=8.4 Hz, 1H), 5.23 (br s, 2H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-2-(pyridin-4-yl)thiazole-4-carboxamide (258c) 
Steps 1 - 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2-(pyridin-4-yl)thiazole-4-carboxamide 
(258c) 

[0413] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257c, the title compound 258c was 
obtained as an off white solid in 28% yield (over two steps). 'H NMR: (DMSO) 6 9.94 (s, 1H), 8.78 (m, 
3H), 8.11 (dd, J=4.3, 1.6 Hz, 2H), 7.64 (d, J=2.2 Hz, 1H), 7.38 (dd. J=5.1, 1.0 Hz, 1H), 7.33 (dd, 
J=8.2, 2.1 Hz, 1H), 7.28 (dd, J=3.7, 1.2 Hz, 1H), 7.07 (dd, J-5.1, 3.7 Hz, 1H), 6.86 (d, J=8.4 Hz, 
1H), 5.23 (s, 2H). 




Example 71c 




Example 7 Id 
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£ 2 N 




H 



N-(2-Amino-5Hthiophen-2-yl)phenyl)-lH-benzo[d]imidazole-5-carboxamide (28d) 

Steps 1 - 2: N-(2-amino-5-(thiophen-2-yl)phenyl)-lH-benzotd]imidazole-5-carboxamide 
(258d) 

[0414] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257d f the title compound 258d was 
obtained as a white solid in 29% yield (over two steps). l H NMR: (DMSO) 5 9.72 (s, 1H), 8.34 (s, 2H), 
7.87 - 7.85 (m, 2H), 7.48 (d r J=1.8 Hz, 1H), 7.34 (dd, J=5.1, 1.0 Hz, 1H), 7.28 (dd, J=8.1, 5.2 Hz, 
1H), 7.23 (dd, J=3.5, 1.2 Hz, 1H), 7.03 (dd, J=5.1, 3.6 Hz, 1H), 6.80 (d, J-8.4 Hz, 1H), 5.15 (s, 
2H). 



Steps 1 ~ 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2-naphthamide (258e) 
[0415] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257e, the title compound 258e was 
obtained as a yellow solid in 15% yield (over two steps). ! H NMR: (DMSO) 5 9.90 (s, 1H), 8.62 (s, 
1H), 8.07 - 7.98 (m, 4H), 7.63 - 7.60 (m, 2H), 7.51 (d, J=2.1 Hz, 1H), 7.34 (dd, J=5.1, 1.2 Hz, 1H), 
7.30 (dd, J-8.4, 2.2 Hz, 1H), 7.24 (dd, J=3.5, 1.2 Hz, 1H), 7.04 (dd, J=5.1, 3.7 Hz, 1H), 6.81 (d, 
J=8.4 Hz, 1H), 5.21 (s, 2H). 



N-(2-amino-5-(thiophen-2-yl)phenyl)benzo[b]thiophene-2-carboxamide (258f) 
Steps 1 - 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)benzo[b]thiophene-2-carboxamide (258f) 



Example 71e 




N-(2-amino-5-(thiophen-2-yl)phenyl)-2-naphthamide (258e) 




Example 7 If 

H 2 N 
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[0416] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257f, the title compound 258f was 
obtained as a brown solid in 12% yield (over two steps). 'H NMR: (DMSO) 5 9.99 (s, 1H), 8.32 (s, 
1H), 8.03 (dd, J=8.4, 2.0 Hz, 1H). 7.97 (dd, J=6.6, 2.7 Hz, 1H), 7.49 - 7.43 (m, 3H), 7.33 (dd, 
J=5.0, 1.1 Hz, 1H), 7.30 (dd, J=8.2, 2.2 Hz. 1H), 7.24 (dd, J=3.6, 1.0 Hz, 1H), 7.03 (dd. J=5.2, 3.7 
Hz, 1H), 6.80 (d. J=8.4 Hz. 1H), 5.24 (s, 2H). 

Example 71g 




NHP ^— ' 

N-(2-amino-5-(thiophen-2-yl)phenyl)-3,4-dihydro-2H-benzolb][l,4]dioxepine-7-carboxamide 

(258g) 

Steps 1-2: N-{2-Amino-5-{thiophen-2-yl)phenyl)-3,4-dihydro-2H-benzo[b][l,4]dioxepine-7- 
carboxamide (258g) 

[0417] Following the same procedures as described in Example 1 , steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257g, the title compound 258g was 
obtained as an orange solid in 15% yield (over two steps). 'H NMR: (DMSO) 8 9.61 (s, 1H), 7.63 (d, 
J=2.2 Hz, 1H), 7.59 (dd, J=8.4. 2.2 Hz, 1H), 7.41 (d, J=2.0 Hz. 1H), 7.33 (d, J-5.1 Hz. 1H), 7.27 
(dd. J=8.2, 2.2 Hz, 1H), 7.22 (dd, J=3.5, 1.0 Hz. 1H), 7.06 - 7.01 (m. 2H), 6.78 (d. J=8.4 Hz, 1H), 
5.12 (br s, 2H), 4.22-4.17 (m, 4H), 2.16 (quintet, J=5.5 Hz, 2H). 

Example 72a 




N-(2-Amino-5Mthiophen-2-yl)phenyl)-5-bromobenzo[b]thiophene-2-carboxamid^ (261a) 

Scheme 55 
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1.LiOH,THF,H 2 0 
2(a). NaH, BOP, Pyridine, 
2-nitro-5-thiophen-2-yt-aniline (3) 
or (b) (i)(COCi) 2 , DCM 




H 2 N 

261a: Example 72a 
261b: Example 72b 



Step 1: Methyl 5-bromobenzo[b]thiophene-2-carboxylate (260a) 
[0418] To a stirred solution of 259a (2 g r 9.90 mmol) in DMF (20 mL) was added methyl 
thioglycolate (10.9 mmol, 0.97 mL) and potassium carbonate (5.47 g, 39.6 mmol). The resulting 
mixture was stirred at 60°C for 15 hours. The DMF was removed under reduced pressure, water (50 
mL) was added and the mixture was extracted with ethyl acetate (2 x 40 mL). The organic phase was 
separated and dried with sodium sulfate, the solvent was removed under reduced pressure and the 
resulting solid was dried under vacuum. This afforded 260a as a white solid (1.3 g, 49% yield). *H 
NMR: (DMSO) 5 8.22 (d, J=2.0 Hz, 1H), 8.11 (s, 1H), 8.00 (d, J=8.0 Hz, 1H), 7.62 (dd, J=8.6, 2.0 
Hz, 1H), 3.88 (s, 3H). 

Steps 2-4: N-(2-Amino-5-(thiophen-2^ 
(261a) 

[0419] Following the same procedure as described in Example 4 step 3 and then the procedures 
described in Example 66 step 2, and Example 1 step 4, (with DMF as a co-solvent), the title 
compound 261a was obtained as a beige solid in 32% yield (over three steps). >H NMR: (DMSO) 5 
10.08 (s, 1H), 8.27 (s, 1H), 8.23 (d, J=1.8 Hz, 1H), 8.02 (d, J-8.6 Hz, 1H), 7.60 (dd, J-8.6, 2.0 Hz, 
1H), 7.43 (d, J=2.3 Hz, 1H), 7.34 (dd, J=5.0, 1.2 Hz, 1H), 7.30 (dd, J=8.2, 2.2 Hz, 1H), 7.24 (dd, 
J=3.5, 1.2 Hz, 1H), 7.03 (dd, J=5.1, 3.5 Hz, 1H), 6.79 (d, J=8.2 Hz, 1H), 5.25 (s, 2H). 

Example 72b 
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N-(2-Amino-5-(thiophen-2-yl)phenyl)-5,6-dimethoxybenzo[b]thiophene-2-carboxamide 

(261b) 

Steps 1 - 4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-5,6-dimethoxybenzo[b]thiophene-2- 
carboxamide (261b) 

[0420] Following the same procedure as described in Example 72a step 1, but substituting 
compound 259a with compound 259b, then following the procedures described in Example 4 step 3 
and Example 1, steps 3 and 4, (with DMF as a co-solvent), the title compound 261b was obtained as 
a yellow solid in 20% yield (over four steps). 'H NMR: (DMSO) 5 9.87 (s, 1H), 8.14 (s, 1H), 7.58 (s, 
1H), 7.44 (d, J=2.2 Hz. 1H), 7.41 (s, 1H), 7.34 (dd, J=5.1, 1.1 Hz, 1H). 7.29 (dd, J=8.4. 2.3 Hz, 
1H), 7.03 (dd, J=4.9, 3.5 Hz, 1H), 6.80 (d, J=8.4 Hz, 1H), 5.20 (s, 2H), 3.85 (s, 3H), 3.84 (s, 3H). 

Example 73 

H 2 N 




N-(2-amino-5-(thiophen-2-yl)phenyl)-5-(pyridin-3-yl)benzo[b]thiophene-2-carboxamide 

(262) 
Scheme 56 




262: Example 73 



Step 1 : N-(2-Amino-5-(thiophen-2-y |)phenyl)-5-(pyridin-3-y l)benzo[b]thiophene-2- 
carboxamide (262) 

[0421] To a stirred solution of 261a (120 mg, 0.26 mmol) and pyridin-3-yl-3-boronic acid (123 
mg, 0.34 mmol) in a 2:1 mixture of DME-water (9 mL), was added Pd(PPh 3 U (22 mg, 0.018 mmol), 
tri-o-toly phosphine (6 mg, 0.018 mmol) and potassium carbonate (109 mg, 0.79 mmol). The solution- 
was degassed with N 2 for 5 minutes and then heated at 80 °C for 15 hours. Water (50 mL) was 
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added and the mixture was extracted with ethyl acetate (2 x 40 mL). The organic layer was 
separated, dried with sodium sulfate and evaporated under reduced pressure. The residue was 
purified by flash chromatography on silica gel, eluent ethyl acetate. A subsequent trituration was 
performed with DCM for 15 minutes to yield 262 as a white solid (80 mg, 67% yield). 'H NMR: 
(DMSO) 8 10.09 (s, 1H), 8.99 (dd, J=2.3, 0.8 Hz, 1H), 8.58 (dd, J=4.7, 1.6 Hz, 1H), 8.38 (s, 1H), 
8.33 (d, J=1.4Hz, 1H), 8.17 (ddd, J=9.6, 3.9, 1.8 Hz, 1H), 7.83 (dd, J=8.5, 1.8 Hz, 1H), 7.53 - 7.50 
(m, 2H), 7.46 (d, J=2.2 Hz, 1H), 7.34 (dd, J=5.1, 1.2 Hz, 1H), 7.31 (dd, J=8.2, 2.2 Hz, 1H), 7.25 
(dd, J=3.5, 1.2 Hz, 1H), 7.03 (dd, J=5.1, 3.7 Hz, 1H), 6.81 (d, J=8.4 Hz, 1H), 5.74 (s, 2H). 

Example 74 
g 2 N. 




N-(2-Amino-5-(thiophen-2-y0^ (264) 

Scheme 57 



n,w™w n 1.LiOH,THF,H 2 0 

P^sof ? 2. NaH, BOP. Pyridine. 

OMe dioxane O^Y^V^Me 2-nitro-5-thiophen-2-yl-aniline (3) 






H0 0 3. SnCI 2 x 2H 2 0. NH 4 0Ac, 

THF, DMF, MeOH 

263 264: Example 74 

Step 1. 4H-Benzo[l f 3]dioxine-6-carboxylic acid methyl ester (263) 

[0422] Title compound 263 was prepared starting from methyl 4-hydroxybenzoate according to 

the procedure described in Monatsh. Chem., 102; 1971; 946-950. 

Steps 2-4: N-(2-Amino-5-(thiophen-2-yl)phenylHH-benzo[d][l t 3]dioxine-6-carboxamide 
(264) 

[0423] Following the same procedure as described in Example 4 step 3, but substituting 
compound 21 with compound 263, then following the procedures described in Example 1, steps 3 
and 4, (with DMF as a co-solvent), the title compound 264 was obtained as an off white solid in 37% 
yield (over three steps). l H NMR: (DMSO) 5 9.60 (s, 1H), 7.82 (dd, J=8.6, 2.2 Hz, 1H), 7.74 (d, 
J=2.1 Hz, 1H), 7.41 (d, J=2.1 Hz, 1H), 7.33 (dd, J=5.1, 1.2 Hz, 1H), 7.26 (dd, J=8.4, 2.3 Hz, 1H), 
7.21 (dd, J=3.5, 1.2 Hz, 1H), 7.02 (dd, J=5.1, 3.8 Hz, 1H), 6.94 (d, J=8.6 Hz, 1H), 6.77 (d, J=8.4 
Hz, 1H), 5.32 (s, 2H), 5.11 (s, 2H), 4.94 (s, 2H). 

Example 75 
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6-(2-Morpholinoethoxy)-NH2-amino-5-(thiophen-2-yl)phenyl)benzofuran-2-carboxamide 

(269) 
Scheme 58 
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269: Example 75 




1.UOH.THF. H 2 0 
2. NaH, BOP. pyridine. 
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268 



Step 1: Methyl 6-(benzyloxy)benzofuran-2-carboxylate (266) 

[0424] Following the same procedure as described in Example 67a step 1, but substituting 
compound 243a with compound 265, the title compound 266 was obtained as a white solid in 49% 
yield. ] H NMR: (DMSO) 5 7.68 - 7.64 (m, 2H), 7.49 - 7.45 (m, 2H), 7.42 - 7.31 (m, 4H), 7.07 - 
7.04 (m, 1H), 5.18 (s, 2H), 3.85 (s, 2H). 

Step 2: Methyl 6-hydroxybenzofuran-2-carboxylate (267) 

[0425] To a stirred solution of 266 (1.2 g t 4.26 mmol) in methanol (20 mL) was added 10% 
palladium on charcoal (250 mg). The flask was purged with hydrogen gas for 1 minute and then the 
reaction was stirred under a hydrogen atmosphere for 15 hours. The palladium was filtered through a 
celite pad, the filtrate was evaporated under reduced pressure, and the resulting solid dried under 
vacuum to afford 267 as a white solid (700 mg, 86%). 'H NMR: (DMSO) 5 10.07 (s, 1H), 7.63 (s, 
1H), 7.56 (d, J=8.0 Hz, 1H), 6.98 (s, 1H), 6.84 (d, J=9.0 Hz, 1H), 3.84 (s, 3H). 

Step 3: Methyl 6-(2-morpholinoethoxy)benzofuran-2-carboxylate (268) 

[0426] To a stirred solution of 267 (650 mg f 3.39 mmol) in a 1:1 mixture of DMF-acetone (20 

mL) was added 4-(2-chloroethyl)morpholine (630 mg, 3.39 mmol) and potassium carbonate (937 mg, 
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6.78 mmol). The reaction mixture was stirred at 60°C for 72 hours. The solvents were removed 
under reduced pressure and water (50 mU was added to the residue. 2M Sodium carbonate solution 
(20 mL) was added and the resultant solution was extracted with ethyl acetate (2 x 40 mL). The 
organic phase was separated, dried with sodium sulfate and the solvents removed under reduced 
pressure. The residue was purified by flash chromatography on silica gel, eluting with a gradient of 
1:1 ethyl acetate-hexanes, then ethyl acetate, then 9:1 ethyl acetate-methanol. This afforded 268 as 



a clear oil (760 mg, 73% yield). *H NMR: (DMSO) 6 7.67 - 7.63 (m, 2H), 7.32 (s, 1H), 6.98 (d, J=8.5 
Hz, 1H), 4.14 - 4.16 (m, 2H), 3.85 (s, 3H), 3.57 - 3.55 (m, 4H), 2.88 - 2.86 (m, 2H), 2.72 - 2.70 



Steps 4-6: 6-(2-Morpholinoethoxy)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzofuran-2- 
carboxamide (269) 

[0427] Following the same procedure as described in Example 4 step 3, but substituting 
compound 21 with compound 268, then following the procedures described in Example 1, steps 3 
and 4, the title compound 269 was obtained as an off white solid in 1.3% yield (over three steps). l H 
NMR: (DMSO) 5 7.21 (d, 1H), 7.14 (d, 2H), 6.95 (d, 1H), 6.84 - 6.79 (m, 3H), 6.62 - 6.57 (m, 2H), 
6.49 (d, 1H), 3.80 (m, 2H), 3.30 (m, 4H), 2.46 (m, 2H), 2.21 (m, 4H). 



(m, 4H). 



Example 76 




N-(2-Amino-5-(3H-l r 2 ? 3-triazol»4-yl)phenyl)-4-methoxybenzamide (273) 



Scheme 59 
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273: Example 76 



272 
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Step 1: 5-(2-(Trimethylsilyl)ethynyl)-2-nitrobenzenamine (270) 
[0428] Following a procedure described in Example 15, step 1 (scheme 13) but running the 
reaction at 80°C instead of the room temperature the title compound 270 was obtained in 68% yield. 
>H NMR: (400.2 MHz, CDCI 3 ) 5 (ppm): 8.06 (d, J=8.8 Hz; 1H); 6.92 (d, J=1.6 Hz; 1H); 6.76 (dd, 
J=1.6, 8.8Hz; 1H); 5.70 (bs; 2H); 0.29 (s; 9H). MS: calc: 234.3; found: 235.1 (M+H). 

Step 2: 2-Nitro-5-(3H-l,2,3-triazol-4-yl)benzenamine (271) 

[0429] The cleavage of the trirnethylsilyl group was achieved employing the same procedure as 
described in Example 4, step 3 (scheme 3) but substituting compound 21 for the compound 270. 
The crude product was used in the next cycloaddition step following the procedure described in 
Example 48, step 2 (scheme 26) but 'using m-xylene instead of toluene as a solvent, to afford the 
title compound 271 (9% yield in two steps). MS: calc: 205.2; found: 206.1 (M+H) 
Step 3: 4-Methoxy-N-(2-nitro-5-(3H-l,2,3-triazol-4-yl)phenyl)benzamide (272) 

Following the same procedure described in Example 43, step 4 (scheme 31) but 
substituting compound 150 for compound 271, the title compound 272 was obtained as an oil and 
used in the next step without further purification. 

Step 4: N-(2-Amino-5-(3H-l,2,3-triazol-4-yl)phenyl)-4-methoxybenzamide (273) 
[0430] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for the compound 272 and using ethyl acetate as a solvent instead of 
methanol, the title compound 273 was obtained in 25% yield (over two steps). 'H NMR: (400.2 MHz, 
DMSO) 5 (ppm): 9.62 (s, 1H); 8.08 (bs, 2H); 7.97 (d, J=8.5 Hz; 2H); 7.62 (s, 1H); 7.45 (d, J=8.2 Hz; 
1H); 7.03 (d, J=8.5 Hz; 2H); 6.82 (d, J=8.2 Hz; 1H); 5.11 (bs, 2H); 3.83 (s, 3H). MS: calc: 309.3; 
found: 310.1 (M+H) 



EXAMPLE 77 




N-(2-amino-5-| lH-tetrazol-5-yl)phenyl)-4-methoxybenzamide 277 

Scheme 60 
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277: Example 77 276 

Step 1: 3-Amino-4-nitrobenzonitrile (274) 

[0431] A suspension of bromoarene 2 (801mg; 37 mmol) and zinc cyanide (570mg; 4.85mmol; 
1.3eq.) in degassed dimethylformamide (15 mL) was stirred at room temperature under nitrogen in 
the dark for 45 min and then treated with tetrakis(triphenylphosphine) palladium(O) (310mg, 
1.6mmol). The mixture was stirred at 90°C for 18h; filtered through a celite pad, concentrated under 
reduced pressure and purified by flash chromatography on silica gel, eluent EtOAc-hexane (1:1) to 
afford the title compound 274 (380 mg, 63% yield). ] H NMR: (400.2 MHz, CDCI 3 ) 8 (ppm): 8.22 (d, 
J=8.6 Hz; 1H); 7.19 (d, J=1.8 Hz; 1H); 6.95 (dd, J=1.8, 8.6 Hz; 1H); 6.27 (bs; 2H). MS: calc: 163.1; 
found: 164.1 (M+H) 

Step 2: 2-Nitro-5-(lH-tetrazol-5-yl)benzenamine (275) 

[0432] Following the procedure as described in Example 48, step 2 (scheme 36), but using m- 
xylene instead of toluene as a solvent, the title compound 275 was obtained in 79% yield. l H NMR: 
(400.2 MHz, CDCI 3 ) 5 (ppm): 8.21 (d, J=9.0 Hz; 1H); 7.74 (d, J=1.6 Hz; 1H); 7.50 (dd, J=1.6, 9.0 
Hz; 1H); 6.29 (bs; 2H). MS: calc: 206.2; found: 207.1 (M+H) 

Step 3: 4-Methoxy-N-(2-nitro-5-(lH"tetrazol-5-yl)phenyl)benzamide (276) 
[0433] Following the same procedure as described in Example 43, step 4 (scheme 31) but 
substituting compound 150 for compound 275, the title compound 276 was obtained as an oil and 
was taken to the next step without further purification. 

Step 4: N-(2-amino-5-(lH-tetrazol-5-yl)phenyl)-4-methoxybenzamide (277) 
[0434] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for the compound 276 the title compound 277 was obtained in 14% 
yield (over two steps). *H NMR: (400.2 MHz, DMSO) 5 (ppm): 9.63 (s, 1H); 7.98 (d, J=8.8 Hz; 2H); 
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7.81 WJ= 2.0 Hz; 1H); 7.61 (dd; J=2.0, 8.4 Hz; 1H); 7.04 (d, J= 8.8 Hz; 2H); 6.85 (d, J= 8.4 Hz; 
1H); 3.85 (s, 3H). MS: calc: 310.3; found: 311.1 (M+H) 

Example 78 

H 2 N 




N-(2-am*mo-5Mthiophen-2-yl)phenyl)-l-me^ (283) 

Scheme 61 




283: Example 78 282 



Step 1: 4-(Methylamino)-3-nitrobenzoic acid (279) 

[0435] A 40% solution of methylamine in water (1 1 mL; 128mmol) (or any other primary amine) 
was slowly added to a stirring suspension of 4-fluoro-3-nitrobenzoic acid (278, 6.1g; 32.9mmol) in 
DMF (20mL) at room temperature. After the addition was completed the mixture was stirred at the 
same temperature for 60min; concentrated in vacuo, and suspended in 5% KHS0 4 (final pH=2). The 
suspension was stirred overnight; the precipitate was collected by filtration, washed with water, then 
with ether and dried to afford the title compound 279 (6.5g; 100% yield). ] H NMR: (400.2 MHz, 
DMSO) 5 (ppm): 12.8 (bs; 1H). 8.59 (d, J= 2.0 Hz; 1H); 8.55 (q, J= 5.0 Hz; 1H); 7.96 (dd, J= 2.0, 
9.1 Hz; 1H); 7.04 (d, J= 9.1 Hz; 1H); 3.00 (d, J= 5.0 Hz; 3H). MS: calc: 196.2; found: 197.1 (M+H) 

Step 2: 3-Amino-4-(methylamino)benzoic acid (280) 

[0436] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for compound 279, to give the title compound in 81% yield. *H NMR: 
(400.2 MHz, DMSO) 8 (ppm): 7.48 (d, J= 8.6 Hz; 1H); 7.42 (s; 1H); 7.54 (d, J= 8.6 Hz; 1H); 3.57 
(bs; >4H); 2.80 (s; 3H). MS: calc: 166.1; found: 167.1 (M+H) 
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Step 3: 1 -Methyl- lH-benzo[d]imidazole-5-carboxylic acid (281) 
[0437] A solution of the di-amino compound 280 (678mg; 4. lmmol) (or an o-aminophenol) in 
50% HC0 2 H (or any other carboxylic acid or an ortho-ester) in water (or anhydrous solvent if an ortho- 
ester is used) was stirred at 85°C for 13h, concentrated, the residue was re-dissolved in water and 
lyophillized to afford the title compound 281 (712mg. 99% yield). 'H NMR: (400.2 MHz, DMSO) 5 
(ppm): 12.9 (bs; 1H); 8.80 (s; 1H); 8.26 (d, J= 1.6 Hz; 1H); 7.96 (dd, J= 1.6, 8.6 Hz; 1H); 7.79 (d, 
J= 8.6 Hz; 1H); 3.95 (s, 3H). MS: calc: 176.2; found: 177.1 (M+H). 

Step 4: l-Methyl-N-(2-nitro-5-(thiophen-2-yl)phenyl)-lH-benzo[d]imidazole-5-carboxamide 



[0438] Following the same procedure as described in Example 1, step 3 (scheme 1) but 
substituting compound 4 for compound 281 the title compound 282 was obtained in 56% yield. 'H 
NMR: (400.2 MHz, DMSO) 8 (ppm): 10.9 (bs, 1H); 8.35 (bs, 2H), 8.24 (d, J= 2.1 Hz, 1H), 8.01 (d, J= 
8.6 Hz, 1H), 7.91 (dd; J=1.6. 8.4 Hz; 1H); 7.75 (m, 3H), 7.70 (dd; J-2.1, 8.6 Hz; 1H); 7.23 (dd; J= 
3.7, 4.9 Hz; 1H); 3.91 (s, 3H). MS: calc: 378.4; found: 379.1 (M+H) 

Step 5. N-(2-Amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-benzo[d]imidazole-5-carboxamide 



[0439] Following the same procedure as described in Example 1, step 4 (scheme 1) but 
substituting compound 5 for compound 282, the title compound 283 was obtained in 99% yield. 'H 
NMR: (400.2 MHz, DMSO) 8 (ppm): 9.75 (s, 1H), 8.38 (d, J= 1.0 Hz, 1H), 8.34 (s, 1H), 7.95 (dd; 
J=1.4, 8.4 Hz; 1H); 7.68 (d, J= 8.4 Hz, 1H), 7.50 (d; J=2.2 Hz; 1H); 7.34 (dd; J-1.0, 5.0 Hz; 1H); 
7.28 (dd; J=2.2, 8.4 Hz; 1H); 7.24 (dd; J=1.4, 3.6 Hz; 1H); 7.04 (dd; J= 3.6, 5.0 Hz; 1H); 6.81 (d; 
J=8.4 Hz; 1H); 3.90 (s, 3H). MS: calc: 348.4; found: 349.1 (M+H) 



(282) 



(283) 




Example 79 

H 2 N 
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N-(2-amino-5-(thiophen-2-yl)phenyl)a-methyl-lH-benzo[d]tl.2,3]triazole-5-carboxamide 

(286) 
Scheme 62 




286: Example 79 

Step 1: l-Methyl-lH-benzo[d][l,2,3]triazole-5-carboxylic acid (284) 
[0440] To a stirred suspension of the diamine 280 (1 .08g; 6.48mmol) (or any other o 
arylenediamine) in water (25 mL) at 0°C, concentrated HCI (5.4 mL) was added drop wise followed by 
slow addition of a solution of NaN0 2 (643mg; 9.3mmol) in water (10 mL). The reaction mixture was 
stirred at 0°C for 2h and then was allowed to warm up to 10°C over 4h; neutralized with a solution of 
K0H (5.6 g) in water (30mL) (final pH = 6); concentrated and purified by preparative HPLC in reverse 
phase mode (column aquasil C-18, elution 5% to 95% MeOH in water), to afford the title compound 
284(211 mg; 18% yield). 'H NMR: (400.2 MHz, DMS0) 5 (ppm): 8.35 (s; 1H); 8.08 (dd, J= 1.4, 8.6 
Hz; 1H); 7.75 (d, J= 1.4 Hz; 1H); 4.03 (s, 3H). MS: calc: 177.1; found: 178.1 (M+H). 
Step 2: l-Methyl-N-(2-nitro-5-(thiophen-2-yl)phenyl)-lH-benzo[d][l,2,3]triazole-5- 
carboxamide (285) 

[0441] Following the same procedure as described in Example 1 , step 3 (scheme 1) but 
substituting compound 4 for compound 284, the title compound 285 was obtained in 56% yield. 'H 
NMR: (400.2 MHz, DMSO) 6 (ppm): 11.0 (bs, 1H); 8.72 (bs, 1H), 8.12 (m, 2H), 8.07 (d, J= 8.7 Hz, 
1H), 8.01 (d, J= 8.7 Hz, 1H), 7.73 (m, 3H), 7.23 (t; J= 4.7 Hz; 1H); 4.38 (s, 3H). MS: calc: 379.4; 
found: 380.0 (M+H) 

Step 3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-benzo[d][l,2,3]triazole-5- 
carboxamide (286) 

[0442] Following the same procedure described in Example 1 , step 4 (scheme 1) but substituting 
compound 5 for compound 285, the title compound 286 was obtained in 99% yield. 'H NMR: (400.2 
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MHz, DMSO) 6 (ppm): 9.88 (s, 1H); 8.75 (s, 1H), 8.15 (dd; J=1.0, 8.6 Hz; 1H); 7.95 (dd, J- 1.0, 8.6 
Hz, 1H), 7.49 (d, J= 2.0 Hz, 1H), 7.34 (dd; J=1.2. 5.1 Hz; 1H); 7.30 (dd; J=2.0, 8.3 Hz; 1H); 7.24 
(dd; J=1.2, 3.5 Hz; 1H); 7.04 (dd; J= 3.5, 5.1 Hz; 1H); 6.81 (d; J=8.3 Hz; 1H); 5.24 (bs, 2H); 4.37 
(s, 3H). MS: calc: 349.4; found:350.1 (M+H) 

Example 80 
o 




N-(2-amino-5-(thiophen-2-yl)phenyl)H-imidazo[l ,2-a]pyridine-6-carboxamide ( 29 1 ) 

Scheme 63 
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291: Example 80 



BOP, Py, NaH 



Step 1: Methyl H-imidazo[l,2-a]pyridine-6-carboxylate (288) 

[0443] A solution of 2^bromomethyl)-l,3-dioxolane (0.18 mL; 1.67 mmol) in THF (3 mL) and 
water (0.2 mL) was treated with concentrated HCI (3 drops) and stirred at 88°C for 50 min. The 
solution was cooled down to 0°C and transferred into a vial containing 2-amino-5- 
methoxycarbonylpyridine (287, 204mg; 1.34mmol), Bu 2 SnCI 2 (134 mg; 0.40 mmol) and NaHC0 3 
(410 mg) and stirred at room temperature for 2 days. The reaction mixture was diluted with ethyl 
acetate (60ml) and washed with saturated aqueous sodium chloride. The organic layer was dried 
(MgS0 4 ), filtered and concentrated. After chromatographic purification of the residue using 
preparative TLC on silica gel (eluent 50% ethyl acetate in dichloromethane), the title compound 288 
was obtained (74 mg, 31% yield). ] H NMR: (500.7 MHz, CDCI 3 ) 6 (ppm): 9.00 (s, 1H); 7.80 (m, 4H); 
4.00 (s, 3H). MS: calc: 176.1; found: 177.1 (M+H) 



Step 2: H-lmidazo[l,2-a]pyridine-6-carboxylic acid (289) 
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[0444] Following the same procedure described for Example 46, step 2 (scheme 34) but 
substituting compound 162 for compound 288, the title compound 289 was obtained in 99% yield. 
MS: calc: 162.1; found: 163.1 (M+H) 

Step 3: N-(2-Nitro-5-(thiophen-2-yl)phenyi)H-imidazo[l,2-a]pyridine (290) 
[0445] Following the same procedure as described in Example 1, step 3 (scheme 1) but 
substituting compound 4 for compound 289, the title compound 290 was obtained in 22% yield. MS: 
calc: 364.2; found: 365.2 (M+H) 

Step 4: N-(2-amino-5-(thiophen-2-yl)phenyl) H-imidazo [1,2-a] pyridine-6-carboxamide 



[0446] Following the same procedure described in Example 1, step 4 (scheme 1) but substituting 
compound 5 for compound 290 f the title compound 291 was obtained in 45% yield. *H NMR (400.2 
MHz, DMSO) 6 (ppm): 9.19 (s, 1H); 7.99 (s, 1H); 7.86 (d; J=8.5 Hz; 1H); 7.67 (s, 1H); 7.64 (d; J=8.5 
Hz; 1H); 7.50 (s, 1H); 7.37 (d; J= 8.5 Hz; 1H); 7.22 (d; J= 4.9 Hz; 1H); 7.21 (m, 1H); 7.01 (t; J= 4.9 
Hz; 1H); 6.91 (d; J=8.5 Hz; 1H). MS: calc: 334.4; found: 335.1 (M+H) 



N-(2-amino-5-(thiophen-2-yl)phenyl)H-imidazo[l,2-a]pyridine-2-cartoxamide (296) 

Scheme 64 



(291) 
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296: Example 81 
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Step 1: Ethyl H-imidazo[l,2-a]pyridine-2-carboxylate (293) 

[0447] To a solution of 2-aminopyridine (292, 1.1022g; 1 1.71 mmol) and Bu 2 SnCI 2 (431mg; 1.3 
mmol) in DME (20mL) r ethyl 3-bromopyruvate (1.56mL; 11.16mmol) was added to give an instant 
yellow precipitate. The suspension was stirred at room temperature for 2h, then solid K 2 C0 3 (2.6g; 
18.8mmol) was added and the mixture stirred for additional 20h at the same temperature. The 
reaction mixture was then diluted with ethyl acetate (200mL) and washed with saturated aqueous 
sodium chloride. The organic layer was dried (MgS0 4 ), filtered and concentrated. The residue was 
purified by flash chromatography on silica gel {eluent 50% ethyl acetate in dichloromethane), to afford 
the title compound 293 (1.31g, 59% yield) as a white crystalline material. ! H NMR(400.2 MHz, 
DMSO) 5 (ppm): 8.54 (m, 1H); 8.53 (d; J=0.9 Hz; 1H); 7.59 (ddd; J= 1.3, 2.0, 9.2 Hz; 1H); 7.33 
(ddd; J= 1.3, 6.7, 9.2 Hz; 1H); 6.98 (dt; J= 0.9, 7.8 Hz; 1H); 4.30 (q; J=7.0 Hz; 2H); 1.32 (t; J=7.0 
Hz; 3H). MS: calc: 190.0; found: 191.1 (M+H). 

Step 2: H-!midazo[l,2-a]pyridine-2-carboxyIic acid (294) 

[0448] Following the same procedure described in Example 46, step 2 (scheme 34) but 
substituting compound 162 for compound 293, the title compound 294 was obtained in 99% yield. 
*H NMR (400.2 MHz, DMSO) 6 (ppm): 8.63 (dt, J= 1.2, 6.7 Hz; 1H); 8.55 (d; J=0.8 Hz; 1H); 7.63 (m; 
1H); 7.42 (ddd; J= 1.2, 6.7, 7.8 Hz; 1H); 7.06 (dt; J= 1.2, 7.8 Hz; 1H); MS: calc: 162.1; found: 
163.1 (M+H) 

Step 3: N-(2-Nitro-5-(thiophen-2-yl)phenyl)H-imidazo[l,2-a]pyridine-2-carboxamide (295) 
[0449] Following the same procedure as described in Example 1, step 3 (scheme 1) but 
substituting compound 4 for compound 294 the title compound 295 was obtained in 95% yield. L H 
NMR(400.2 MHz, DMSO) 5 (ppm): 11.9 (s, 1H); 9.07 (d, J= 1.8 Hz; 1H); 8.63 (m; 2H); 8.25 (d, J= 
8.8 Hz; 1H); 7.77 (ddd; J= 1.0, 5.0, 12.3 Hz; 1H); 7.71 (dd; J=1.0, 9.2 Hz; 1H); 7.66 (dd; J=1.8, 
8.8 Hz; 1H); 7.41 (ddd; J- 1.2, 6.7, 9.2 Hz; 1H); 7.25 (dd; J-3.7, 5.0 Hz; 1H); ); 7.05 (dt; J=L2, 
12.3 Hz; 1H). MS: calc: 364.2; found: 365.1 (M+H). 

Step 4: N-(2-Amino-5-(thiophen-2-yl)phenyl)H-imidazo[l ? 2-a]pyridine-2-carboxamide (296) 
[0450] Following the same procedure described in Example 1, step 4 (scheme 1) but substituting 
compound 5 for compound 223, the title compound 296 was obtained in 85% yield. ] H NMR (400.2 
MHz, DMSO) 5 (ppm): 9.73 (s, 1H), 8.62 (dt, J= 1.2; 6.8 Hz, 1H), 8.50 (d, J= 0.7 Hz; 1H); 7.76 (d; 
J=2.2 Hz; 1H); 7.66 (d, J= 0.7 Hz, 1H), 7.39 (dd; J=1.6, 6.8 Hz; 1H); 7.36 (dt; J=1.6, 4.9 Hz; 1H); 
7.26 (dd; J=2.2, 8.2 Hz; 1H); 7.24 (dd; J= 1.2, 3.6 Hz; 1H); 7.05 (m; 1H); 7.01 (dd; J= 1.2, 6.8 Hz; 
1H); 6.84 (d; J=8.2 Hz; 1H); 5.13 (bs, 2H). MS: calc: 334.4; found: 335.1 (M+H). 

Example 82 
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4-((3 f 4-Dimethoxyphenylamino)methyl)-N-(2-hydroxy-5-(thiophen-2-yl)phenyl) benzamide 

(301) 
Scheme 65 




301: Example 82 

Step 1: 2-Nitro-4-(thiophen-2-yl)phenol (298) 

[0451] Following the same procedure as described in Example 1, step 2 (scheme 1) but 
substituting compound 2 for compound 297, the title compound 298 was obtained in 18% yield. l H 
NMR: (499.7 MHz f DMSO) 6 (ppm): 8.09 (s, 1H); 7.82 (d, J= 9.0 Hz; 1H); 7.54 (d, J= 3.5 Hz; 1H); 
7.50 (s, 1H); 7.18 (d r J= 9.0 Hz; 1H); 7.13 (m, 1H). MS: calc: 221.0; found: 219.9 (M-H). 

Step 2: (2-Nitro-4-(thiophen-2-yl)phenoxy)(tert-butyi)dimethylsilane (299) 

[0452] Following the same procedure as described in Example 19, step 2 (scheme 17) but 

substituting compound 90 for the compound 298 and using dichloromethane as a solvent instead of 

DMF, the title compound 299 was obtained which was used in the next step without further 

purification. 

Step 3: (2-Amino-4-(thiophen-2-yl)phenoxy)(tert-butyl)dimethy!silane (300) 
[0453] Following the same procedure described for Example 48, step 3 (scheme 36) but 
substituting compound 171 for compound 299 and using ethyl acetate and triethylamine as a 
solvent instead methanol, the title compound 300 was obtained in 41% yield over two steps. MS: 
calc: 305.5; found: 306.1 (M+H). 
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Step 4: 4-((3,4-Dimethoxyphenylamino)methyl)-N-|2-hydroxy-5-(thiophen-2-yl) phenyl) 
benzamide (301) 

[0454] Following the same procedure as described in Example 1, step 3 (Example 1) but 
substituting compound 3 for compound 300 and not using NaH as a base, the title compound 301 
was obtained in 17% yield (with 10% recovery of the starting material 228). 'H NMR: (400.2 MHz, 
DMSO) 5 (ppm): 10.1 (s, 1H); 9.52 (s, 1H); 8.00 (s, 1H); 7.92 (d, J=7.0, 2H); 7.49 (d, J=7.0, 2H); 
7.42 (m, 1H); 7.33 (d, J=8.0, 1H); 7.29 (s, 1H); 7.07 (s, 1H); 6.93 (d, J=8.0, 1H); 6.65 (d, J=8.5, 
1H); 6.32 (s, 1H); 5.98 (m, 2H); 4.30 (s, 2H); 3.65 (s, 3H); 3.58 (s, 3H). MS: calc: 460.5; found: 
461.1 (M+H) 



Example 83 




94dd: Example 20dd 302: Example 83 

[0455] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for compound 94dd and using ethyl acetate as a solvent instead of 
methanol, the title compound 302 was obtained in 26% yield. 'H NMR: (400.2 MHz, DMSO) 5 (ppm): 
9.60 (s, 1H), 7.96 (d, J = 8.0, Hz, 2H); 7.36 (d, J = 2.1 Hz, 1H); 7.20 (dd, J = 2.1, 8.3 Hz, 1H); 
7.03 (d, J = 8.0, Hz, 2H); 7.00 (d, J = 3.5 Hz, 1H); 6.78 (d, J = 8.3 Hz, 1H), 6.70 (dd, J = 1.1, 3.5 
Hz, 1H); 3.83 (s, 3H); 2.42 (d, J = 1.1 Hz, 3H). MS: calc: 338.4; found: 338.4 (M+H). 

Example 84 
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308: Example 84 



309: Example 85 



Step 1: 4-(2-Hydroxyethylamino)-3-nitrobenzoic acid (303) 

[0456] Following the same procedure as described for Example 78, step 1 (scheme 61) but 
using ethanolamine instead of methylamine and isopropanol as a solvent instead of DMF, the title 
compound 303 was obtained in 99% yield. MS: calc: 226.2; found: 225.1 (M-H). 
Step 2: 4-(2-Hydroxyethylamino)-3-aminobenzoic acid (304) 

[0457] Following the same procedure described for Example 78, step 2 (scheme 61), the title 
compound 304 was obtained in 100% yield. MS: calc: 196.2; found: 197.1 (M+H). 
Step 3: l-(2-Hydroxyethyl)-2-methyl-lH-benzo[d]imidazole-5-carboxylic acid (305) and 1- 
{2-(l-ethoxyvinyloxy)ethyl)-2-methyl-lH-benzo[d]imidazole-5-carboxylic acid (306) 
[0458] A stirred suspension of diamine 304 (1.18g; 6.01mmol) in triethylortoacetate (20 mL; 
109 mmol; 18 eq.) was treated with trifluoroacetic acid (1.10 mL) at room temperature. In 5 min the 
mixture turned into an amber solution which was stirred at the same temperature for 4h; 
concentrated and purified by preparative HPLC (C-18 aquasil column, elution with 5% to 95% MeOH in 
water) to afford hydroxyacid 305 (701mg; 53% yield) and, as a side product, ketene acetal 306 
(373 mg; 21% yield). 
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Compound 305: *H NMR: (499.7 MHz, DMSO) 5 (ppm): 13.1(bs; 1H). 8.21 (s; 1H); 7.9 (d, J= 8.0 Hz; 
1H); 7.84 (d, J= 8.0 Hz; 1H); 5.1(bs; 1H); 4.42 (s; 2H); 375 (s; 2H); 2.75 (s; 3H);. MS: calc: 220.2; 
found: 221.1 (M+H) 

Compound 306: 'H NMR: (400.2 MHz, DMSO) 6 (ppm): 8.17 (m; 2H); 8.08 (d, J= 9.2 Hz; 1H); 5.03 
(d, J= 3.9 Hz; 1H); 4.84 (d, J= 3.9 Hz; 1H); 4.63 (t, J= 4.5 Hz; 2H); 4.22 (q, J= 7.0 Hz; 2H); 3.84 (t, 
J= 4.5 Hz; 2H); 2.92 (s; 3H); 1.39 (t; J= 7.0 Hz; 3H). MS: calc: 290.3; found: 291.1 (M+H) 

Step 4: 2-(5-(2-Nitro>5-(thiophen-2-yl)phenyIcarbamoyl)-2-methyl-lH-benzo[d] imidazol-1- 
yl)ethyl acetate (307) 

[0459] Following the same procedure as described in Example 1, step 3 (scheme 1) but 
substituting compound 4 for compound 306 the title compound 307 was obtained in 6% yield. MS: 
calc: 464.49; found: 465.2 (M+H) 

Step 5: 2-(5-((2-Amino-5-(thiophen-2-yl)phenyl)carbamoyl)-2-methyl-lH-benzo[d] imidazol- 
l-yl)ethyl acetate (308) 

[0460] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for the compound 307 and using ethyl acetate as a solvent instead of 
methanol, the title compound 308 was obtained in 96% yield. *H NMR: (DMSO) 5 (ppm): 9.70 (s, 1H), 
8.23 (s, 1H), 7.87 (dd; J=1.0, 8.4 Hz; 1H); 7.62 (d, J= 8.4 Hz, 1H), 7.48 (d; J=2.0 Hz; 1H); 7.34 
(dd; J=0.8, 4.8 Hz; 1H); 7.28 (dd; J=2.0, 8.0 Hz; 1H); 7.23 (dd; J=0.8, 3.6 Hz; 1H); 7.03 (dd; J= 
1.2, 4.8 Hz; 1H); 6.81 (d; J=8.0 Hz; 1H); 5.15 (bs, 2H); 4.52 (t; J=4.8 Hz; 2H); 4.35 (t; J=4.8 Hz; 
2H); 2.60 (s, 3H); 1.91 (s, 3H). MS: calc: 434.5; found: 435.2 (M+H) 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-l-(2-hydroxyethyl)-2-methyl-lH-benzo[d] imidazole-5- 

carboxamide (309) 

[0461] A solution of acetate 308 (18mg; 4lMmol) and triethylamine (0.5 mL) in dry methanol 
(2.0 mL) was stirred at room temperature for 16 h and then concentrated in vacuo to give the title 
compound 309 in quantitative yield. *H NMR: (400.2 MHz, DMSO) 5 (ppm): 9.70 (s, 1H), 8.22 (s, 1H), 
7.84 (dd; J=1.4 f 8.2 Hz; 1H); 7.57 (d, J= 8.4 Hz, 1H), 7.49 (d; J=2.2 Hz; 1H); 7.34 (dd; J=1.4, 5.1 
Hz; 1H); 7.28 (dd; J=2.2, 8.2 Hz; 1H); 7.23 (dd; J=L0, 3.5 Hz; 1H); 7.04 (dd; J= 3.5, 5.1 Hz; 1H); 
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6.80 (d; J=8.4 Hz; 1H); 5~14 (bs, 2H); 5.00 (bs, 1H); 4.28 (t; J=5.4 Hz; 2H); 3.72 (t; J=5.4 Hz; 2H); 
2.59 (s, 3H). MS: calc: 392.5; found: 393.2 (M+H). 
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Step 1. 4-(tert-Butyl-dimethyl-silanyloxy)-biphenyl-3-ylamine (311) 

[0462] To a solution of the 2-amino4-phenyiphenol (310, 2.05 g, 11.06 mmol) and triethylamine 
(3.08 mL, 22.12 mmol) in THF (20 mL) was added TBDMSCI (2.00 g, 13.28 mmol). The resulting 
solution was stirred at room temperature for 4 days prior to being diluted with saturated INaCI 
solution (25 mL), and extracted with ethyl acetate. The organic layer was dried over Na 2 S0 4l filtered 
and concentrated. After purification by flash chromatography (eluent 0-50% EtOAc in hexanes), of the 
title compound 311 was obtained as a reddish-brown solid (2.51 g, 77% yield). l H NMR: (DMSO) 5 
(ppm): 0.05 (s,6H), 1.05 (s,9H), 6.49-6.57 (m,2H), 6.72 (d, J = 8.1 Hz, 1H), 7.25 (m,lH), 7.29-7.38 
(m,2H), 7.50 (d, J = 7.9 Hz, 2H). MS: (calc.) 299.5; (obt.) 300.2 (MH) + . 
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Step 2. 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-hydroxy-5-(phenyl)phenyl)-benzamide 
(312) 

[0463] To a solution of acid 4 (scheme 1) {125 mg r 0.439 mmol) in DMF (3 mL) was added BOP 
(293 mg, 0.662 mmol). After stirring this solution for 10 minutes, aniline 311 (197 mg, 0.659 mmol) 
was added, along with triethylamine (0.31 mL, 2.22 mmol). The resulting solution was stirred at room 
temperature for 16 h prior to removal of the solvent, and dissolution of the residue in THF (5 mL). A 
solution of TBAF in THF (1.0 M, 0.66 mL, 0.659 mmol) was then added, and the reaction mixture was 
stirred at room temperature for 5 minutes, diluted with a saturated solution of NaCI (10 mL), and 
extracted with ethyl acetate. The organic layer was dried over Na 2 S0 4t filtered and concentrated. 
After purification by flash chromatography (eluent 080% EtOAc in hexanes), the title compound 312 
was obtained as a light yellow solid (82 mg, 41% yield). l H NMR: (DMSO) 6 (ppm): 3.62 (s,3H), 3.69 
(s,3H), 4.34 (d, J = 5,7 Hz, 2H) f 6.03 (m,2H), 6.35 (d, J = 2.2 Hz, 1H), 6.68 (d, J = 8.4 Hz, 1H), 
7.03 (d, J = 8.4 Hz, 1H), 7.32 (t, J = 7.2 Hz, 1H), 7.37 (dd, J = 10.4, 1.6 Hz, 1H), 7.45 (t, J = 7.6 
Hz, 2H), 7.52 (d, J = 8.0 Hz, 2H), 7.59 (d, J = 7.6 Hz, 2H), 7.95 (d, J = 8.0 Hz, 2H), 8.03 (br s,lH), 
9.58 (br s,lH), 10.00 (br s,lH). MS: (calc.) 454.5; (obt.) 455.4 (MHr. 



[0464] Following the same procedure as described in Example 86 but substituting acid 4 for the 
acid 66 (scheme 10) the compound 313 was obtained as a light yellow solid in 22% yield. ! H NMR: 
(DMSO) 5 (ppm): 3.54 (s, 3H), 3.68 (s, 3H), 4.30 (d, J = 5.9 Hz, 2H) f 5.92 (s,2H), 6.13 (t, J = 6.3 
Hz, 1H), 7.01 (d, J = 8.2 Hz, 1H), 7.21 (d, J = 15.7 Hz, 1H), 7.29 (dd, J = 8.4, 2.3 Hz, 1H), 7.33 (d, 
J = 7.2 Hz, 1H), 7.42-7.50 (m,4H), 7.54-7.64 (m,4H), 8.34 (s,lH), 9.55 (br s,lH), 10.21 (br $,1H). 
MS: (calc.) 510.6; (obt.) 51 L2 (MHV\ 



2,3-Dihydro-N-(2-hydroxy-5-(phenyl)phenyl)benzo[b][l,4]dioxine-6-carboxamide (314) 
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[0465] Following the same procedure as described in Example 86 but substituting acid 4 for the 
acid 255a (scheme 53) the compound 314 was obtained as a light yellow solid in 22% yield. l H 
NMR: (DMSO) 6 (ppm): 4.30 (d, J = 5.9 Hz, 2H), 6.98 (d, J = 8.3 Hz, 1H), 7.26-7.36 (m, 2H), 7.42 (t, 
J = 7.3 Hz, 2H), 7.50-7.60 [m, 2H), 7.97 (br s.lH), 9.47 (br s,lH), 9.93 (br s,lH). MS: (calc.) 347.4; 
(obt.) 348.1 (MH)\ 
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N^lZ-hydroxy-S-iphenylJphenyO-N^ta-lphenyOphenylJoctanediamideiai?) 

Scheme 69 
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BOP, TEA, DMF, rt, 16 h 
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Step 17-{3-(Phenyl)phenylcarbamoyl)heptanoic acid (316) 

[0466] To a solution of 3-amino-biphenyl (315, 536 mg, 3.17 mmol) in THF/pyridine (2:1, 6 mU 
was added methyl 7-(chlorocarbonyl)heptanoate (0.49 mL, 3.48 mmol), and the resulting solution was 
stirred at room temperature for 16 h. After dilution with saturated NaCI solution (15 mL) and 
extraction with ethyl acetate, the organic layer was dried over Na 2 S0 4 , filtered and concentrated. The 
residue was then dissolved in THF/methanol/H 2 0 (1:1:2, 8 mL), followed by the treatment of 
LiOHH 2 0 (665 mg, 15.85 mmol). The reaction mixture was stirred at room temperature for 1 h prior 
to acidification (pH = 1), and extraction with ethyl acetate. The organic layer was dried over Na 2 S0 4 , 
filtered and concentrated. After purification by flash chromatography (eluent 0-100% EtOAc in 
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hexanes), the title compound 316 was obtained as a white solid (889 mg, 86% yield). 'H NMR: 
(DMSO) 8 (ppm): 1.30-1.40 (m. 4H), 1.50-1.59 (m,2H), 1.60-1.68 (m,2H), 2.24 (t, J = 7.4 Hz, 2H), 
2.37 (t, J = 7.4 Hz, 2H), 7.32 (dt, J = 7.8,1.6 Hz, 1H), 7.36-7.42 (m,2H), 7.46-7.52 (m,2H), 7.58- 
7.64 (m.3H), 7.96 (s.lH), 10.07 (br s.lH). MS: (calc.) 325.4; (obt.) 326.1 (MH) + . 

Step 2. N l -(2-Hydroxy-5-(phenyl)phenyl)-N 8 -(3-(phenyl)phenyl)octanediamide (317) 
[0467] Following the same procedure as described in Example 86, step 2 (scheme 68) but 
substituting acid 4 for the acid 316 the compound 317 was obtained as a light brown solid in 31% 
yield. >H NMR: (DMSO) 5 (ppm): 1.34-1.46 (m,4H), 1.60-1.74 (m,4H), 2.38 (t, J = 6.8 Hz, 2H), 2.47 
(t, J = 7.0 Hz, 2H), 6.98 (d, J = 8.2 Hz, 1H), 7.20-7.70 (m,15H), 7.96 (s,lH), 8.10 (s,lH), 9.34 (br 
s.lH), 10.00 (br s,lH). MS: (calc.) 492.6; (obt.) 493.5 (MH)\ 

Example 90 

H 2 N 

S-N NH JK 

2-[4-(Naphthalene-2-sulfonyl)-piperazin4-yl]-pyrimidine-5-carboxylic acid (2-amino-5- 

thiophen-2-yl-phenyl)-amide (320) 
Scheme 70 
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320: Example 90 

Step 1: [2«({2-[4-(Naphthalene-2-sufo^ 
thiophen-2-yl-phenyl]-ciarbamic acid tert-butyl ester (319) 
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[0468] Following the same procedure as described in Example 52, step 1 (scheme 37) but 
substituting compound 182 for 2-W-(naphthalene-2-sulfonylH)iperazin-l-yl]-pyrimidine-5-carboxylic acid 
(318, WO 03/076422) title compound 319 was obtained in 75% yield. 'H NMR: (400.2 MHz, DMSO) 
5 (ppm): 9.7 (bs, 1H); 8.81 (s, 2H); 8.60 (bs, 1H); 8.44 (s, 1H); 8.20 (d, J= 7.6 Hz, 1H); 8.15 (d, J= 
8.6 Hz, 1H); 8.05 (d, J= 6.9 Hz, 1H); 7.75 (dd; J=1.8, 8.6 Hz; 1H); 7.71 (dd; J=1.3. 6.9 Hz; 1H); 
7.68 (m, 2H); 7.63 (d, J= 8.6 Hz, 1H); 7.47 (m, 2H); 7.40 (dd; J=1.3, 3.5 Hz; 1H); 7.09 (dd; J= 3.5, 
5.1 Hz; 1H); 3.97 (t, J= 4.1 Hz, 4H); ); 3.07 (t, J= 4.1 Hz, 4H); 1.41 (s, 9H). MS: calc: 670.8; tound: 
671.3 (M+H) 

Step 2: 2-[4-(Naphthalene-2-sulfonyl)-piperazin-l-ylJ-pyrimidine-5-carboxylic acid (2-amino- 
5-thiophen-2-yl-phenyl)-amide (320) 

[0469] Following the same procedure described in Example 52, step 2 (scheme 37) but 
substituting compound 183 for compound 319 the title compound 320 was obtained in 99% yield. 
l H NMR: (400.2 MHz, DMSO) 5 (ppm): 9.52 (bs, 1H); 8.83 (s, 2H); 8.44 (s, 1H); 8.20 (d, J= 7.6 Hz, 
1H); 8.15 (d, J= 8.6 Hz. 1H); 8.05 (d, J- 8.0 Hz, 1H); 7.75 (dd; J=1.8, 8.6 Hz; 1H); 7.69 (m. 2H); 
7.37 (d, J- 1.8 Hz. 1H); 7.31 (dd; J=1.2, 5.1 Hz; 1H); 7.25 (dd; J=2.2, 8.4 Hz; 1H); 7.19 (dd; J= 
1.2, 3.5 Hz; 1H); 7.01 (dd; J= 3.5, 5.1 Hz; 1H); 6.74 (d, J= 8.2 Hz, 1H); 5.16 (bs, 2H); 3.96 (t, J= 
4.3 Hz, 4H); ); 3.07 (t, J= 4.3 Hz, 4H); MS: calc: 570.7; found: 571.3 (M+H) 



2-[4-(Biphenyl-4-ylcarbamoyi)-piperazin-l-yl]-pyrimidine-5-carboxylic acid (2-; 
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o-or 



thiophen-2-yl-phenyl)-amide (323) 
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Scheme 71 




Step 1: [2-{{2-[4-(Biphenyl-4-ylcarbamoyl^ 
thiophen-2-yl-phenyl]-carbamic acid tert-butyl ester (322) 

[0470] Following the same procedure as described in Example 52, step 1 (scheme 37) but 
substituting compound 182 for 2-t4-{biphenyl4-ylcarbamoyl)-piperazin-l^yl]-pyrimidine-5-carboxylic 
acid sodium salt (321, WO 03/076421) the title compound 322 was obtained in 29% yield. l H NMR: 
(400.2 MHz, DMSO) 5 (ppm): 9.78 (bs, 1H); 8.93 (s, 2H); 8.75 (bs, 1H); 8.67 (bs, 1H); 7.76 (d, J= 
2.0 Hz, 1H); 7.67 (d, J= 8.4 Hz, 1H); 7.63 (d, J= 1.2 Hz, 1H); 7.61 (m, 1H); 7.57 (m, 4H); 7.50 (m, 
2H); 7.42 (m, 3H); 7.29 (m, 1H); 7.11 (dd; J= 3.5, 5.1 Hz; 1H); 3.94 (t, J= 4.5 Hz, 4H); ); 3.60 (t, J= 
4.5 Hz, 4H); 1.47 (s, 9H). MS: calc: 675.8; found: 698.5 (M+Na) 

Step 2: 2-[4-{Biphenyl-4-ylcarbamoyl)-piperazin-l-yl]-pyrimidine-5-carboxylic acid (2- 
amino-5-thiophen-2-yl-phenyl)-amide (323) 

[0471] Following the same procedure as described in Example 52, step 2 (scheme 37) but 
substituting compound 183 for compound 322 the title compound 323 was obtained in 99% yield. 
l H NMR: (400.2 MHz, DMSO) 6 (ppm): 9.59 (bs, 1H); 8.93 (s, 2H); 8.75 (bs, 1H); 7.63 (d, J= 1.2 Hz, 
1H); 7.61 (m, 1H); 7.57 (m, 4H); 7.41 (m, 3H); 7.33 (dd; J= 1.2, 5.1 Hz; 1H); 7.29 (m, 2H); 7.23 
(dd; J= 1.2, 2.5 Hz; 1H); 7.03 (dd; J= 3.7, 5.1 Hz; 1H); 6.78 (d, J= 8.2 Hz, 1H); 5.22 (bs, 2H); 3.93 
(t, J= 3.9 Hz, 4H); ); 3.60 (t, J= 3.9 Hz, 4H). MS: calc: 575.7; found: 576.3 (M+H 
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Step 1. tert-Butyl 2-(4-bromobenzamido)-4-(thiophen-2-yl)phenylcarbamate (325) 
[0472] Following the same procedure as in Example 52, step 1 (scheme 37) but substituting 
compound 182 for compound 324 title compound 325 was obtained in 47% yield. »H NMR: (400 
MHz, DMSO-de) 5 (ppm): 9.94 (s, 1H), 8.72 (s, 1H), 7.91 (d, J=8.6 Hz, 2H), 7.76 (d,J= 8.2, 2H), 
7.75 (d. J= 2.2 Hz. 1H), 7.62 (d, J=8.9 Hz, 1H), 7.51 (dd, J=4.9, 1.2 Hz, 1H), 7.50 (dd, J=8.6, 2.2 
Hz, 7.44 (d, J=3.7, 1.2 Hz, 1H). 7.11 (dd, J-5.1, 3.5 Hz, 1H), 1.45 (s, 9H). LRMS: (m/z): 
495.1/497.1 «M/M+2)+23). 

Steps 2 and 3. N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(pyridin-3-yl)benzamide (327) 
[0473] Following the same procedure as in Example 29, step 1 (scheme 21 ) but substituting 
bromide 114 for the bromide 325 and using 3-pyridine boronic acid as a coupling partner, (Suzuki 
coupling) the compound 326 was obtained and used without purification for the next step. 
[0474] Following the same procedure as in Example 52, step 2 (scheme 37) but replacing 
compound 183 by compound 326 the title compound 327 was obtained (14% yield over the two 
steps). 'H NMR: (400 MHz, DMS0-d 6 ) 5 (ppm): 9.80 (s, 1H), 8.98 (d, J-2.2 Hz, 1H), 8.60 (dd, J=4.7, 
1.6 Hz. 1H), 8.17 (d, J=8.6 Hz, 1H), 8.12 (d. J=8.0 Hz, 2H), 7.90 (d, J=8.6 Hz, 2H), 7.52 (dd, 
J=7.2, 4.1 Hz, 1H), 7.48 (s, 1H), 7.35 (d, J-4.1 Hz, 1H), 7.29 (dd, J=8.4, 2.3 Hz, 1H), 7.24 (d, 
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J=3.3 Hz, 1H), 7.04 (dd, J=5.1, 1.4, 1H), 6.80 (d, J=8.2 Hz t 1H), 5.19 (s, 2H). LRMS: (m/z): 372.3 
(IWT). 

Example 93 




(Pyridin-3-yl) methyl 4-(2-hydroxy-5-(thiophen-2-yl) phenylcarbamoyl) benzyl carbamate 

(333) 
Scheme 73 
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333: Example 93 



Step 1. 4-Bromo-2-nitrophenyl acetate (328) 

[0475] A solution of 4-bromo-2-nitrophenol (297, l.OOg, 4.59 mmo!) (scheme 65) in acetic 
anhydride (10 mL) was heated in a pressure vessel at 130-140°C for 16h. Most of the solvent was 
evaporated in vacuo and the resulting oil was kept in the freezer for 3 days. Crystallization occurred 
while thawing. The white crystals were suspended in a mixture of EtOAc/hexanes (9:1) and collected 
by filtration affording the title compound 328 (1 .03 g, 87% yield). 'H NMR: (400 MHz, DMS0-d 6 ) b 
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(ppm): 8.33 (d, J=2.3 Hz, 1H), 8.02 (dd, J=8.6, 2.3 Hz, 1H), 7.45 (d, J=8.6 Hz, 1H), 2.33 (s, 3H). 
LRMS: (m/z): 282.0/284.0 «M7M+2)+23). 

Step 2. 2-Nitro-4-(thiophen-2-yl)phenol (298) 

[0476] Following the same procedure as in Example 44, step 2 (scheme 32) but substituting 
bromide 155 for bromide 328 (1.00 g, 3.85 mmol) and boronate 116 for 2-thiophene boronic acid 
(517 mg, 4.04 mmol) and heating at 120°C, the title compound 298 was obtained (270 mg, 32% 
yield). >H NMR: (DMSO-d 6 ) 5 (ppm): 11.21 (bs, 1H), 8.07 (d, J=2.3Hz, 1H), 7.80 (dd, J=8.6. 2.3 Hz. 
1H), 7.49 (dd, J=3.5, 1.2 Hz, 1H), 7.16 (d, J=8.6 Hz, 1H), 7.11 (dd, J=5.1, 3.5Hz, 1H), 7.07 (d, 
J=8.8 Hz, 1H). 

Step 3. 2-Amino-4-(thiophen-2-yl)phenol (329) 

[0477] Following the same procedure as in Example 51 , step 3 (scheme 37) but substituting 
compound 177 for compound 298 (270 mg, 1.22 mmol), the title compound 329 was obtained 
(233 mg, 100% yield). l H NMR: (DMSO-d 6 ) 5 (ppm): 9.21 (bs, 1H), 7.33 (dd, J-5.1, 1.0 Hz, 1H), 7.14 
(dd, J=3.5, 1.2 Hz, 1H), 7.01 (dd, J=5.1, 3.5 Hz, 1H), 6.85 (d, J=2.2 Hz, 1H), 6.63 (d, J=8.0 Hz, 
1H), 6.53 (d, J=8.2 Hz, 1H), 4.65 (bs, 2H). LRMS: (m/z): 192.1 (MH 4 ). 
Step 4. 0-tert-Butyldimethylsilyl-2-amino-4-(thiophen-2-yl)phenol (330) 
[0478] Following the same procedure as in Example 19, step 2 (scheme 17) but substituting 
compound 90 for compound 329 (233 mg, 1.22 mmol), the title compound 330 was obtained (211 
mg, 57% yield). J H NMR: (DMSO-d 5 ) 8 (ppm): 7.75 (dd, J=5.1, 1.2 Hz, 1H), 7.66 (dd, J=3.5, 1.2 Hz, 
1H), 7.50 (d, J=2.2 Hz, 1H), 7.47 (dd, J=5.3, 3.7 Hz, 1H), 7.28 (dd, J=8.2, 2.2 Hz, 1H), 7.21 (d, 
J=8.2 Hz, 1H), 4.88 (bs, 2H), 1.50 (s, 9H), 0.73 (s, 6H). LRMS: (m/z): 306.3 (MH 4 ). 
Steps 5 and 6: (Pyridin-3-yl)methyl 4-(2-hydroxy-5-(thiophen-2-yl)phenylcarbamoyl) 
benzylcarbamate (333) 

[0479] To a solution of acid 331 (383 mg, 0.691 mmol) (US 6,174,905 Bl) in DMF (6 mL) was 
added Et 3 N (194uL, 1.39 mmol) and BOP (954 mg, 2.08 mmol). The mixture was stirred for 15 min. 
and a solution of compound 330 (211 mg, 0.691 mmol) in DMF (4 mL) was added followed by Et 3 N 
(510pL, 3.66 mmol). The mixture was stirred for 16 hours at rt and then concentrated in vacuo at 
80°C. The residue was partitioned between EtOAc and H 2 0, the organic phase was extracted twice 
with HCI IN and the combined acidic extracts were neutralized with saturated NaHC0 3 . A precipitate 
formed which was extracted with EtOAc; the extract was washed with brine, dried over MgS0 4 , 
filtered and concentrated. The resulting material was purified by flash chromatography using as an 
eluent a mixture MeOH/DCM with increasing polarity (7:93 to 10:90) affording the intermediate 
compound 332 (99 mg, 20% yield). 'H NMR: (DMSO-d 5 ) 8 (ppm): 10.11 (s, 1H), 8.56 (bs, 2H), 8.51 
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(bs, 2H), 8.02 (d, J=7.8 Hz, 2H), 7.92-7.90 (m, 2H), 7.79 (d, J=8.2 Hz, 2H), 7.76-7.74 (m, 2H), 7.61 
(d, J=7.4 Hz, 1H), 7.57 (d, J=5.1 Hz, 1H), 7.53 (d, J=3.5 Hz, 1H), 7.41 (d, J=8.2 Hz, 2H), 7.38 (d, 
J-7.8 Hz, 2H), 7.29 (d, J=8.2 Hz, 1H), 7.27 (d, J-5.9 Hz, 1H), 7.16 (dd, J=5.1, 3.7 Hz, 1H), 5.08 
(s, 2H), 5.07 (s, 2H), 4.28 (d, J=7.2 Hz, 2H), 7.23 (d, J=5.5 Hz, 2H). LRMS: (m/z): 728.3 (MH + ). 
[0480] To a solution of compound 332 (10 mg, 0.0137mmol) in THF (500|jL) was added excess 
NaOH (SOOpL of a solution prepared by dissolving one pellet in ImL of H 2 0). The mixture was stirred 
at 60°C for 1 h, partitioned between EtOAc and H 2 0. The aqueous layer was extracted with EtOAc 
and the organic phase was extracted with HCI IN. The acidic extract was neutralized with saturated 
NaHC0 3 to form a precipitate which was extracted with EtOAc; the extract was washed with brine, 
dried over MgS0 4 , filtered and concentrated. The resulting material was purified by preparative TLC 
using MeOH/DCM (7:93) affording the title compound 333 (2.9 mg, 46% yield). l H NMR: (Acetone-d 6 ) 
5 (ppm): 9.37 (bs, 1H), 9.35 (bs, 1H) ( 8.47 (d f J=1.2 Hz, 8.38 (d, J=3.9 Hz, 1H), 7.97 (s, 1H), 7.87 
(d, J=8.4 Hz, 2H), 7.64 (d, J=7.4 Hz, 1H), 7.35 (d, J=8.2 Hz, 2H), 7.25 (dd, J=8.4, 2.3 Hz, 1H), 
7.22 (dd, J=5.1, 1.2 Hz, 1H), 7.16 (dd, J=3.7, 1.2 Hz, 1H), 6.93 (d, J=8.1 Hz, 1H), 6.93 (d, J=1.6 
Hz, 1H), 6.86 (d, J=8.4 Hz, 1H), 5.01 (s, 2H) f 4.31 (d, J=6.3 Hz, 2H). LRMS: (m/z): 460.2 (MH + ). 



2-(4-(4-Cyanobenzyl)piperazin-l-yl)-N-(2-amino-5-(thiophen-2-yl)phenyl)thiazole-5- 
carboxamide (341) 



Example 94 




Scheme 74 
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341: Example 94 



Step 1: tert-Butyl 4-(4-cyanobenzyl)piperazine-l-carboxylate (336) 
[0481] A solution of tert-butyl piperazine-l-carboxylate (334, 1 g t 5.37 mmol), 3- 
(bromomethyl)benzonitrile (335, 1.26 g, 6,45 mmol) and K 2 C0 3 (1.48 g, 10.74 mmol) in EtOH (20 
mL) was refluxed for four hours. The reaction mixture was then concentrated, diluted with EtOAc (20 
mL) and washed with water (20 mL). The organic phase was separated, dried with Na 2 S0 4f filtered 
and concentrated. Crude product was purified by flash chromatography using the gradient 10%-25% 
EtOAc in hexanes as an eluent to afford the title compound 336 (1.374 g 85%). MS: calc: 301.3; 
found: 302.1 (M+H) 

Step 2: 4-(4-Cyanobenzyl)piperazine-l-carbothioamide (337) 

[0482] A solution of tert-butyl 4-(4-cyanobenzyl)piperazine-l-carboxylate (336, 1.374 g, 4.56 
mmol) in DCM (5 mL) and TFA (5 mL) was stirred at room temperature for one hour. The reaction 
mixture was concentrated and the residue was added to a solution of thiocarbonyldiimidazole (1.21 
g, 6.84 mmol, 1.5 equiv.) in dry DCM (20 mL) under IM 2 at 0°C. Obtained solid was diluted with MeOH 
(20 mL) and transferred to a pressure vial. Ammonia gas was bubbled in for 10 min and the flask was 
capped and stirred at 80°C for two days. The reaction mixture was concentrated and purified by flash 
chromatography using 60% EtOAc in hexane as an eluent, to afford the title compound 337 (593 mg, 
50% yield). MS: calc: 260.1; found: 261.2W+H) 

Step 3: Methyl 2-(4-(4-cyanobenzyl)piperazin-l-yl)thiazole-5-carboxylate (338) 
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[0483] A solution of (E)-methyl 3-methoxyacrytate (290 mg f 280 mL, 2.51 mmol) in 1:1 mixture 
of dioxane/water (4 mL) was treated with NBS (507 mg, 2.85 mmo!) at 0°C and stirred for 1 hour. 
The mixture was transferred to a flask containing the thioamide 337 (593 mg, 2.28 mmol) at room 
temperature and the resulting mixture was refluxed for 1.5 hours. It was cooled down, quenched by 
adding saturated NH 4 CI solution (5 mL) and concentrated. Obtained material was partitioned between 
EtOAc and water. Organic phase was dried with Na 2 S0 4l filtered and concentrated. The crude 
product was purified by flash chromatography using 60% EtOAc in hexanes as an eluent, to afford the 
title compound 338 (602 mg, 77% yield). MS: calc: 342.1; found: 343.HM+H) 

Step 4: 2-(4-(4-Cyanobenzyl)pipera2in-l-yl)thiazole-5-carboxylic acid (339) 

[0484] 1:1:1 solution of THF/water/MeOH (9 mL) of ester 338 (602 mg, 1 .76 mmol) and KOH 
(600 mg, 10.71 mmol, 6 equiv.) was stirred at room temperature for lhour. The reaction mixture 
was then concentrated and partitioned between ether and water. Aqueous layer was collected and 
acidified with 1M HCI solution to pH=3 and extracted with EtOAc (3x5 mL). Organic phase was dried 
with Na 2 S0 4l filtered and concentrated. Crude product 339 (WO 03/092686) was used directly in the 
next step. MS: calc: 328.1; found: 329.1 (M+H) 

Step 5: tert-Butyl 2-(2-(4-(4-cyanobenzyl)piperazin-l-yl)thiazole-5-carboxamido)-4- 
(thiophen-2-yl)phenylcarbamate (340) 

[0485] A solution of acid 339 (113 mg, 0.34 mmol) amine 178 (100 mg, 0.34 mmol) and BOP 
(152 mg, 0.34 mmol) in pyridine (2 mL) was stirred at room temperature overnight. The reaction 
mixture was concentrated and purified by flash chromatography using gradient eluent 50%-75% 
EtOAc in hexanes to afford the title compound 340 (96 mg, 47% yield). MS: calc: 600.1; found: 
601.3 (M+H) 

Step 6: 2-(4-(4-Cyanobenzyl)piperazin-l-yl)-N-(2-amino-5-(thiophen-2-yl)phenyl) thiazole-5- 
carboxamide (341) 

[0486] A solution of compound 340 (96 mg, 0.16 mmol) in 1:1 DCM/TFA (6 mL) was stirred at 
room temperature for 1 hour. The mixture was concentrated and purified by flash chromatography 
using EtOAc as an eluent, to afford the title compound 341 (47 mg, 59 % yield). *H NMR: (400.2 
MHz, CD 3 0D) 8 (ppm): 7.95 (br.s, 1H), 7.75 (m, 1H), 7.68 (m, 2H), 7.53 (t, 1H, J=7.6 Hz), 7.42 (s, 
1H), 7.33 (d, 1H, J=8.2 Hz), 7.20 (m, 2H), 7.00 (m, 1H), 6.87 (d, 1H, J=8.3 Hz), 3.72 (s, 2H), 3.60 
(m, 4H), 2.68 (m, 4H). MS: calc: 500.1; found: 501.2 (M+H) 
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N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(4-benzylpiperazin-l-yl)benzamide (344) 

Scheme 75 



NH 2 



-NHBoc 




178 



% J 



BOP. Pyridine, r t. 



342 



343 




TFA, DCM.r.t. 




344: Example 95 

Step 1: tert-Butyl 2-(4-(4-benzylpiperazin-l-yl)benzamido)-4-(thiophen-2- 
yljphenylcarbamate (343) 

[0487] Following the procedure as described in Example 94, step 5 (scheme 74) but substituting 
2-{4-(4-cyanobenzyl)piperazin-l-yl)thiazole-5-carboxylic acid (339 WO 03/092686)) for 4-(4- 
benzylpiperazin-l-yl)benzoic acid (342, WO 03/087057) the title compound 343 was obtained in 
18% yield. MS: calc: 568.2; found: 569.3 (M+H) 

Step 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(4-benzylpiperazin-l-yl)benzamide (344) 
[0488] A solution of compound 343 (36 mg, 0.06 mmol) in 1 : 1 DCM/TFA (6 mL) was stirred at 
room temperature for 1 hour. The mixture was concentrated and partitioned between water and 
EtOAc. Organic phase was washed with NaHC0 3 solution, dried with Na 2 S0 4 , filtered and 
concentrated to afford the title compound 344 (5 mg, 17% yield). 'H NMR: (400.2 MHz, CDCI 3 ) 6 
(ppm): 2.625 (t, J=5Hz, 4H), 3.35 (t, J=5Hz, 4H), 3.59 (s, 2H), 4.00 (s, 2H), 6.84 (d, J=8Hz, 1H), 
6.90 (d, J=9Hz, 2H), 7.01 (m, 1H), 7.16 (m, 2H), 7.25 (m, 6H), 7.50 (s, 1H), 7.75 (s, 1H), 7.81 (d, 
J=9Hz, 2H). MS: calc: 468.0; found: 469.0 (M+H) 
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Nl-(2-amino-5-(thiophen-2-yl)phenyl)-N8-phenyloctanediamide (347) 

Scheme 76 




347: Example 96 



Step 1: tert-Butyl 2-(Nl-phenyloctanediamido)-4-(thiophen-2-yl)phenylcarbamate (346) 
[0489] A solution of methyl 7-{phenylcarbamoyl)heptanoate (345, US Patent 5,369,108) (124 
mg, 0.46 mmol) and K0H (100 mg, 1.77 mmol) in THF/water/MeOH (1:1:1, 9 mL) was stirred at 
room temperature for lhour. The reaction mixture was then concentrated and partitioned between 
ether and water. Aqueous layer was collected, acidified with 1M HCI solution to pH=3 and extracted 
with EtOAc (3x5 mL). Combined organic phase was dried with Na 2 S0 4 , filtered and concentrated. 
Crude acid was diluted in thionyl chloride (3 mL) and DMF (1 drop) and stirred at room temperature 
for 20 min. The reaction mixture was concentrated in vacuo, diluted with THF (3 mL) and cooled to 
0°C. It was treated with Et 3 N (62 mg, 86 OL, 0.61 mmol) and amine 178 (120 mg, 0.41 mmol) and 
stirred at 0°C for 30 min. The reaction mixture was quenched by the addition of saturated NH 4 CI 
solution and extracted with EtOAc (3x3 mL). Combined organic phase was dried with Na 2 S0 4f filtered 
and concentrated. Crude product was purified by flash chromatography using 50% EtOAc in hexanes 
as an eluent, to afford the title compound 346 (111 mg, 52% yield). MS: calc: 521.2; found: 522.3 
(M+H) 

Step 2: Nl-(2-Amino-5-(thiophen-2-yl)phenyl)-N8-phenyloctanediamide (347) 
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[0490] A solution of compound 346 (1 1 1 mg, 0.06 mmol) in 2: 1 DCM/TFA (3 mL) was stirred at 
room temperature for 1 hour. The mixture was quenched by addition of saturated NaHC0 3 solution 
and extracted with DCM. Organic phase was dried with NaaSO*, filtered and concentrated. Crude 
product was purified by flash chromatography using EtOAc as an eluent to afford the title compound 
347 (20 mg, 22% yield). 'H NMR: (400.2 MHz, CD 3 OD) 5 (ppm): 7.51 (br.s. 2H), 7.38 (s, 1H), 7.16- 
7.27 (m, 5H), 6.9-7.1 (m, 2H), 6.84 (m, 1H), 2.42 (m, 4H), 1.76 (m, 4H), 1.49 (m, 4H). MS: calc: 
421.2; found: 422.2 (M+H) 

Example 97 




N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-((l,2-dihydro-2,4-dioxoquinazolin-3(4H)- 

yl)methyl)benzamide (349) 
Scheme 77 




Steps 1 and 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-((l,2-dihydro-2,4-dioxo quinazolin- 
3(4H)-yl)methyl)benzamide (349) 

[0491] Following the same procedures as described in Example 52, steps 1 and 2 (scheme 37) 
but substituting acid 182 for 4-((l,2-dihydro-2,4-dioxoquinazolin-3(4H)-yl)methyl)benzoic acid 348 (WO 
03/024448 or JP 2003137866A); the title compound 349 was obtained in 55% yield. ! H NMR 
(DMSO-d 6 ) D(ppm): 11.57 (s, 1H), 9.81 (s, 1H), 7.95-7.92 (m, 3H), 7.68 (td, J=7.2, 1.4 Hz, 1H), 7.48 
(d, J=1.8 Hz, 1H), 7.42 (d, J=8.2 Hz, 2H), 7.38 (d, J=5.1 Hz, 1H), 7.34 (dd, J=8.2, 2.0 Hz, 1H). 
7.27 (d, J=3.3 Hz. 1H), 7.24-7.20 (m, 2H), 7.05 (dd, J=4.9, 3.5 Hz, 1H), 6.89 (d, J=8.4 Hz, 1H), 
5.17 (s, 2H). (The NH 2 group is missing, overlapped by H 2 0). MS (m/z): 468.53 (calc) 469.2 (MH+) 
(found). 
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tert-Butyl 4-(5-(2-amino-5-(thiophen-2-yl) phenylcarbamoyl) thiophen-2-yl) piperidine-1- 

carboxylate (355) 
Scheme 78 
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355: example 98 



Step 1: l-(tert-Butoxycarbonyl)-l f 2,3,6-tetrahydropyridin-4-yl trifluoromethanesulfonate 
(351) 

[0492] Butyl lithium (14.96 mmol, 1.4M, 2.09 mL) and diisopropyl amine (14.96 mmol, 10.68 
ml_) were added to dry THF at - 78°C to generate LDA in solution. Tert-butyl 4-oxopiperidine-l- 
carboxylate (350, 2.71g, 13.6 mmol) in THF (10 mL) was added to the LDA solution. The resulting 
reaction mixture was warmed to room temperature and allowed to stir for additional 30 minutes, 
cooled to -78°C once again, and N-phenyltrifluromethanesulfonimide (5.1g r 14.3 mmol) solution in 
THF was added via syringe. The combined reaction mixture was warmed to room temperature and 
allowed to stir for 3 additional hours, quenched with water (50 mL) and extracted with ethyl acetate 
(2 x 50 mL). The extract was dried over sodium sulfate, evaporated and the residue was purified by 
(lash chromatography on silica gel, eluent 7:1 mixture hexanes-ethyl acetate, to afford the title 
compound 351 as light yellow oil (2.55g, 57% yield). l H-NMR (DMSO) S: 6.00 (s, 1H), 3.97 - 3.96 
(m, 2H), 3.53 (t, J=5.7 Hz, 2H), 2.41 - 2.40 (m, 2H), 1.41 (s, 9H). 

Step 2: 5-(l-(tert-butoxycarbonyl)-l,2,3 f 64etrahydropyridin-4-yl)thiophene-2-carboxyli 
acid (353) 
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[0493] To a stirred solution of 351 (1.1 g, 3.32 mmol) and 352 (571 mg, 3.32 mmo!) in a 2:1 
mixture of DME-water (30 mL), was added Pd(PPh 3 >4 (268 mg, 0.232 mmol), tri-otolyl phosphine (71 
mg, 0.232 mmol) and potassium carbonate (1.38 g, 9.96 mmol). The reaction mixture was 
degassed with nitrogen for 5 minutes and stirred at 80 °C for 15 hours, cooled, treated with water 
(50 mL) and extracted with ethyl acetate (2 x 40 mL). The organic layer was separated, dried with 
sodium sulfate and evaporated under reduced pressure to form a residue which was purified by flash 
chromatography, eluting with a gradient solvent system from 2:1 hexanes-ethyl acetate to 1:1 
hexanes-ethyl acetate. A subsequent trituration was performed with 10% ethyl acetate in hexanes for 
15 minutes to afford 353 as a beige solid (330 mg, 33% yield). ! H NMR: (DMSO) 5 7.60 (d, J=2.2 
Hz, 1H), 7.14 (d, J=3.7 Hz, 1H), 6.28 - 6.29 (m, 1H), 4.00 - 3.99 (m, 2H), 3.52 (t, J=5.9 Hz, 2H), 
2.45-2.46 (m, 2H), 1.42 (s, 9H). 

Step 3: tert-Butyl 4-(5-(2-nitro-5-(thiophen-2-yl)phenylcarbamoyl)thiophen-2-yl)-5,6- 
dihydropyridine-l(2H}-carboxylate (354) 

[0494] Compound 353 (270 mg, 0.87 mmol), 2-nitro-5-{thiophen-2-yl)benzenamine (3, 193 mg, 
0.87 mmol), and BOP (386 mg, 0.87 mmol) were dissolved in dry pyridine (10 mL). Sodium hydride 
(140 mg, 3.50 mmol) was added and the resulting solution was stirred at room temperature for 2 
hours, quenched with glacial acetic acid (1 mL), and the pyridine was removed under reduced 
pressure. Water (50 mL) was added and the mixture was extracted with ethyl acetate (2 x 50 mL). 
The extract was dried with sodium sulphate and evaporated to yield a residue which was triturated 
with ethyl acetate for 15 minutes, to afford the title compound 354 as a yellow solid (270 mg, 61% 
yield). l H NMR: (DMSO) 5 10.79 (s, 1H), 8.06 - 8.04 (m, 2H), 7.86 (d, J=3,9 Hz, 1H), 7.75 - 7.68 
(m, 3H), 7.25 - 7.20 (m, 2H), 6.32 (s, 1H), 4.04 - 4.01 (m, 2H), 3.54 (t, J=5.3 Hz, 2H), 1.43 (s, 
9H). 

Step 4: tert-Butyl 4-(5-(2-amino-5-(thiophen-2-yl)phenylcarbamoyl)thiophen-2-yl)piperidine- 
1-carboxylate (355) 

[0495] To a stirred solution of 354 (270 mg, 0.53 mmol) in methanol (25 mL) was added 10 % 
palladium on charcoal (150 mg). The resulting mixture was purged with H 2 gas and stirred under a 
hydrogen atmosphere for 3 days, filtered through a celite pad, evaporated and purified by flash 
chromatography, eluent 1:1 hexanes-ethyl acetate, to afford the title compound 355 as a white solid 
(24 mg, 10% yield). ] H NMR: (CD 3 0D) 6 7.73 (d, J=3.3 Hz, 1H), 7.45 (d, J=2.1 Hz, 1H), 7.34 (dd, 
J=8.2, 2.2 Hz, 1H), 7.23 - 7.19 (m, 2H), 7.01 (dd, J=4.7, 3.7 Hz, 1H), 6.96 (d, J=3.9 Hz, 1H), 6.88 
(d, J=8.1 Hz, 1H), 4.17 (d, J=13.1 Hz, 2H), 3.00 - 2.90 (m, 2H), 2.04 (d, J=12.1 Hz, 2H), 1.60 - 
1.54 (m, 2H). 
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358: Example 99 

Step 1: 2-(2-Morpholinoethyl)-l,3-dioxoisoindo1ine-5-carboxylic acid (357) 
[0496] 1,2,4-Benzenetricarboxylic anhydride (356, 0.487g, 2.53 mmol) and 4-(2- 
aminoethyUmorpholine (0.33g, 2.53 mmol) were allowed to stir 2 hours at 130°C in acetic acid (10 
mL). The reaction mixture was then cooled to room temperature and the precipitated solid was 
collected by filtration, washed with H 2 0 and dried under vacuum, to afford title compound 357 as a 
white powder (0.63g, 82% yield). ] H NMR (DMSO) 5 (ppm): 8.26 (dd, J= 7.6, 1.4 Hz, 1H), 8.15 (dd, 
J= 1.4, 0.6 Hz, 1H), 7.92 (dd, J= 7.6, 0.6 Hz, 1H) ( 3.73 (t, J= 6.5 Hz, 2H), 3.50 (t, J= 4.5 Hz, 4H), 
2.59 (t, J= 6.5 Hz, 2H), 2.47 (overlapped with DMSO, 4H). MS: 304.3 (calc), 305.1 (obs). 

Step 2 and 3: N-(2-Amino-5-(thiophen"2-yl)phenyl)-2-(2-morpholinoethyl)-l l 3- 
dioxoisoindoline-5-carboxamide (358) 

[0497] Following the same procedures outlined in Example 71a, steps 2 and 3 (scheme 54) but 
substituting 3,4-dimethoxybenzoic acid (257a) for compound 357, the title compound 358 was 
obtained in 18% yield (over the two steps). *H NMR: (DMSO) 5 (ppm): 10.03 (s, 1H), 8.45 (s, 1H), 
8.38 (d, J= 7.6 Hz, 1H), 7.99 (d, J= 7.6 Hz, 1H), 7.44 (d, J= 2.0 Hz, 1H), 7.32 (dd, J= 11.9, 5.1 Hz, 
1H), 7.28 (d, J= 2.0 Hz, 1H), 7.03 (d, J= 4.9 Hz, 1H), 6.78 (d, 8.2 Hz, 1H), 5.27 (s, 2H), 3.73 (t, 
J= 6.3 Hz, 2H), 3.48 (m, 4H), 2.54 (t, J= 6.5 Hz, 2H), 2.41 (m, 4H). MS: 476.15 (calc), 477.2 (obs). 
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361: Example 100 



Step 1: 5-(lH-imidazol-l-yl)-2-nitrobenzenamine (360) 

[0498] Following the same procedure as described in Example 1, step 1 (scheme 1) but 
substituting l-bromo-4-nitrobenzene (1) for H4-nitrophenyl)-lH-imidazole (359), title compound 360 
was obtained in 32% yield. MS: 204.06 (calc), 205.1 (found). 

Steps 2 and 3: N-(2-amino-5-(lH-imidazol-l-yl)phenyl)-4-methoxybenzamide (361) 
[0499] Following the same procedure as described in Example 19, steps 3 and 4 (scheme 17) 
but substituting compound 91 for compound 360, the title compound 361 was obtained in 10.5% 
yield (over 2 steps). l H NMR: (DMSO) 5 (ppm): 9.62 (s, 1H), 7.96 (d, J= 9.0 Hz, 3H), 7.52 (m, 1H), 
7.42 (d, J= 2.5 Hz, 1H), 7.19 (dd, J= 8.6, 2.5 Hz, 1H), 7.04 (d, J= 8.8 Hz, 2H), 7.03 (s, 1H), 6.85 
(d, J= 8.4 Hz, 1H), 5.11 (s, 2H), 3.83 (s, 3H). MS: 308.13 (calc), 309.2 (obs). 

Pharmaceutical Compositions 

[0500] In a second aspect, the invention provides pharmaceutical compositions comprising an 
inhibitor of histone deacetylase according to the invention and a pharmaceutical^ acceptable carrier, 
excipient, or diluent. Compounds of the invention may be formulated by any method well known in the 
art and may be prepared for administration by any route, including, without limitation, parenteral, oral, 
sublingual, transdermal, topical, intranasal, intratracheal, or intrarectal. In certain preferred 
embodiments, compounds of the invention are administered intravenously in a hospital setting. In 
certain other preferred embodiments, administration may preferably be by the oral route. 
[0501] The characteristics of the carrier will depend on the route of administration. As used 
herein, the term "pharmaceutically acceptable" means a non-toxic material that is compatible with a 
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biological system such as a cell, cell culture, tissue, or organism, and that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). Thus, compositions according to the 
invention may contain, in addition to the inhibitor, diluents, fillers, salts, buffers, stabilizers, 
solubilizers, and other materials well known in the art. The preparation of pharmaceutical 
acceptable formulations is described in, e.g., Remington's Pharmaceutical Sciences, 18th Edition, 
ed. A. Gennaro, Mack Publishing Co., Easton, PA, 1990. 

[0502] As used herein, the term pharmaceutical^ acceptable salts refers to salts that retain the 
desired biological activity of the above-identified compounds and exhibit minimal or no undesired 
toxicological effects. Examples of such salts include, but are not limited to acid addition salts formed 
with inorganic acids (for Example, hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, 
nitric acid, and the like), and salts formed with organic acids such as acetic acid, oxalic acid, tartaric 
acid, succinic acid, malic acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, alginic acid, 
polyglutamic acid, naphthalenesulfonic acid, n a phth a len e dis u If on ic acid, and polygalacturonic acid. 
The compounds can also be administered as pharmaceutical^ acceptable quaternary salts known by 
those skilled in the art, which specifically include the quaternary ammonium salt of the formula -NR + 
Z-, wherein R is hydrogen, alkyl, or benzyl, and Z is a counterion, including chloride, bromide, iodide, - 
Oalkyl, toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate, 
succinate, acetate, glycolate, maleate, malate, citrate, tartrate, ascorbate, benzoate, cinnamoate, 
mandeloate, benzyloate, and diphenylacetate). As used herein, the term "salt" is also meant to 
encompass complexes, such as with an alkaline metal or an alkaline earth metal. 
[0503] The active compound is included in the pharmaceutical^ acceptable carrier or diluent in 
an amount sufficient to deliver to a patient a therapeutically effective amount without causing serious 
toxic effects in the patient treated. A preferred dose of the active compound for all of the above- 
mentioned conditions is in the range from about 0.01 to 300 mgAg, preferably 0.1 to 100 mg/kg 
per day, more generally 0.5 to about 25 mg per kilogram body weight of the recipient per day. A 
typical topical dosage will range from 0.01-3% wt/wt in a suitable carrier. The effective dosage 
range of the pharmaceutical^ acceptable derivatives can be calculated based on the weight of the 
parent compound to be delivered. If the derivative exhibits activity in itself, the effective dosage can 
be estimated as above using the weight of the derivative, or by other means known to those skilled in 
the art. 

Inhibition of Histone Deacetylase 

[0504] In a third aspect, the invention provides a method of inhibiting histone deacetylase in a 
cell, comprising contacting a cell in which inhibition of histone deacetylase is desired with an inhibitor 
of histone deacetylase according to the invention. Because compounds of the invention inhibit histone 
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deacetylase, they are useful research tools for in vitro study histone deacetylases and their role in 
biological processes. In addition, the compounds of the invention selectively inhibit certain isoforms 
of HDAC. 

[0505] Measurement of the enzymatic activity of a histone deacetylase can be achieved using 
known methodologies. For Example, Yoshida et al. t J. Biol. Chem., 265: 17174-17179 (1990), 
describes the assessment of histone deacetylase enzymatic activity by the detection of acetylated 
histones in trichostatin A treated cells. Taunton et aL, Science, 272: 408-411 (1996), similarly 
describes methods to measure histone deacetylase enzymatic activity using endogenous and 
recombinant HDAC-1. 

[0506] In some preferred embodiments, the histone deacetylase inhibitor interacts with and 
reduces the activity of all histone deacetylases in the cell. In some other preferred embodiments 
according to this aspect of the invention, the histone deacetylase inhibitor interacts with and reduces 
the activity of fewer than all histone deacetylases in the cell. In certain preferred embodiments, the 
inhibitor interacts with and reduces the activity of one histone deacetylase (e.g., HDAC-1), but does 
not interact with or reduce the activities of other histone deacetylases (e.g., HDAC-2, HDAC-3, HDAC- 
4, HDAC-5, HDAC-6, HDAC-7, and HDAC3). As discussed below, certain particularly preferred histone 
deacetylase inhibitors are those that interact with, and reduce the enzymatic activity of, a histone 
deacetylase that is involved in tumorigenesis. Certain other preferred histone deacetylase inhibitors 
interact with and reduce the enzymatic activity of a fungal histone deacetylase. 
[0507] Preferably, the method according to the third aspect of the invention causes an inhibition 
of cell proliferation of the contacted cells. The phrase Inhibiting cell proliferation" is used to denote 
an ability of an inhibitor of histone deacetylase to retard the growth of cells contacted with the 
inhibitor as compared to cells not contacted. An assessment of cell proliferation can be made by 
counting contacted and non<:ontacted cells using a Coulter Cell Counter (Coulter, Miami, FL) or a 
hemacytometer. Where the cells are in a solid growth (e.g., a solid tumor or organ), such an 
assessment of cell proliferation can be made by measuring the growth with calipers and comparing 
the size of the growth of contacted cells with non-contacted cells. 

[0508] Preferably, growth of cells contacted with the inhibitor is retarded by at least 50% as 
compared to growth of non-contacted cells. More preferably, cell proliferation is inhibited by 100% 
(i.e., the contacted cells do not increase in number). Most preferably, the phrase "inhibiting cell 
proliferation" includes a reduction in the number or size of contacted cells, as compared to non- 
contacted cells. Thus, an inhibitor of histone deacetylase according to the invention that inhibits cell 
proliferation in a contacted cell may induce the contacted cell to undergo growth retardation, to 
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undergo growth arrest, to undergo programmed cell death (i.e., to apoptose), or to undergo necrotic 
cell death. 

[0509] The cell proliferation inhibiting ability of the histone deacetylase inhibitors according to the 
invention allows the synchronization of a population of asynchronously growing cells. For Example, 
the histone deacetylase inhibitors of the invention may be used to arrest a population of non- 
neoplastic cells grown in vitro in the Gl or G2 phase of the cell cycle. Such synchronization allows, 
for Example, the identification of gene and/or gene products expressed during the Gl or G2 phase of 
the cell cycle. Such synchronization of cultured cells may also be useful for testing the efficacy of a 
new transfection protocol, where transfection efficiency varies and is dependent upon the particular 
cell cycle phase of the cell to be transfected. Use of the histone deacetylase inhibitors of the 
invention allows the synchronization of a population of cells, thereby aiding detection of enhanced 
transfection efficiency. 

[0510] In some preferred embodiments, the contacted cell is a neoplastic cell. The term 
"neoplastic cell" is used to denote a cell that shows aberrant cell growth. Preferably, the aberrant cell 
growth of a neoplastic cell is increased cell growth. A neoplastic cell may be a hyperplastic cell, a cell 
that shows a lack of contact inhibition of growth in vitro, a benign tumor cell that is incapable of 
metastasis in vivo, or a cancer cell that is capable of metastasis in vivo and that may recur after 
attempted removal. The term "tumorigenesis" is used to denote the induction of cell proliferation that 
leads to the development of a neoplastic growth. In some embodiments, the histone deacetylase 
inhibitor induces cell differentiation in the contacted cell. Thus, a neoplastic cell, when contacted with 
an inhibitor of histone deacetylase may be induced to differentiate, resulting in the production of a 
non-neoplastic daughter cell that is phylogenetically more advanced than the contacted cell. 
[051 1] In some preferred embodiments, in neoplastic cells, antitumor activity of an HDAC 
inhibitor can be assessed by analyzing expression of certain tumor suppressor genes, such as 
p21 wafi/c»pi HDAC inhibitors induce P 21 WAF1/C,pl expression in human cancer cells, which leads to 
retardation of cell proliferation. 

[0512] In some preferred embodiments, the contacted cell is in an animal. Thus, the invention 
provides a method for treating a cell proliferative disease or condition in an animal, comprising 
administering to an animal in need of such treatment a therapeutically effective amount of a histone 
deacetylase inhibitor of the invention. Preferably, the animal is a mammal, more preferably a 
domesticated mammal. Most preferably, the animal is a human. 

[0513] The term "ceil proliferative disease or condition" is meant to refer to any condition 
characterized by aberrant cell growth, preferably abnormally increased cellular proliferation. 
Examples of such cell proliferative diseases or conditions include, but are not limited to, cancer, 
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restenosis, and psoriasis. In particularly preferred embodiments, the invention provides a method for 
inhibiting neoplastic cell proliferation in an animal comprising administering to an animal having at 
least one neoplastic cell present in its body a therapeutically effective amount of a histone 
deacetylase inhibitor of the invention. 

[0514] It is contemplated that some compounds of the invention have inhibitory activity against a 
histone deacetylase from a protozoal source. Thus, the invention also provides a method for treating 
or preventing a protozoal disease or infection, comprising administering to an animal in need of such 
treatment a therapeutically effective amount of a histone deacetylase inhibitor of the invention. 
Preferably the animal is a mammal, more preferably a human. Preferably, the histone deacetylase 
inhibitor used according to this embodiment of the invention inhibits a protozoal histone deacetylase 
to a greater extent than it inhibits mammalian histone deacetylases, particularly human histone 
deacetylases. 

[0515] The present invention further provides a method for treating a fungal disease or infection 
comprising administering to an animal in need of such treatment a therapeutically effective amount of 
a histone deacetylase inhibitor of the invention. Preferably the animal is a mammal, more preferably a 
human. Preferably, the histone deacetylase inhibitor used according to this embodiment of the 
invention inhibits a fungal histone deacetylase to a greater extent than it inhibits mammalian histone 
deacetylases, particularly human histone deacetylases. 

[0516] The term "therapeutically effective amount" is meant to denote a dosage sufficient to 
cause inhibition of histone deacetylase activity in the cells of the subject, or a dosage sufficient to 
inhibit cell proliferation or to induce cell differentiation in the subject. Administration may be by any 
route, including, without limitation, parenteral, oral, sublingual, transdermal, topical, intranasal, 
intratracheal, or intrarectal. In certain particularly preferred embodiments, compounds of the 
invention are administered intravenously in a hospital setting. In certain other preferred embodiments, 
administration may preferably be by the oral route. 

[0517] When administered systemically, the histone deacetylase inhibitor is preferably 
administered at a sufficient dosage to attain a blood level of the inhibitor from about 0.01 to 
about 100 iiM, more preferably from about 0.05 \M to about 50 \M, still more preferably from 
about 0.1 [M to about 25 iaM, and still yet more preferably from about 0.5 [M to about 25 |iM. For 
localized administration, much lower concentrations than this may be effective, and much higher 
concentrations may be tolerated. One of skill in the art will appreciate that the dosage of histone 
deacetylase inhibitor necessary to produce a therapeutic effect may vary considerably depending on 
the tissue, organ, or the particular animal or patient to be treated. 
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[0518] In certain preferred embodiments of the third aspect of the invention, the method further 
comprises contacting the cell with an antisense oligonucleotide that inhibits the expression of a 
histone deacetylase. The combined use of a nucleic acid level inhibitor (e.g., antisense 
oligonucleotide) and a protein level inhibitor (i.e., inhibitor of histone deacetylase enzyme activity) 
results in an improved inhibitory effect, thereby reducing the amounts of the inhibitors required to 
obtain a given inhibitory effect as compared to the amounts necessary when either is used 
individually. The antisense oligonucleotides according to this aspect of the invention are 
complementary to regions of RNA or double-stranded DNA that encode HDAC-1, HDAC-2, HDAC-3, 
HDAC-4, HDAC-5, HDAC-6, HDAC-7, and/or HDA08 (see e.g., GenBank Accession Number U50079 
for HDAC-1, GenBank Accession Number U31814 for HDAC-2, and GenBank Accession Number 
U75697 for HDAC-3). 

[0519] For purposes of the invention, the term "oligonucleotide" includes polymers of two or 
more deoxyribonucleosides, ribonucleosides, or 2'-substituted ribonucleoside residues, or any 
combination thereof. Preferably, such oligonucleotides have from about 6 to about 100 nucleoside 
residues, more preferably from about 8 to about 50 nucleoside residues, and most preferably from 
about 12 to about 30 nucleoside residues. The nucleoside residues may be coupled to each other by 
any of the numerous known intemucleoside linkages. Such internucleoside linkages include without 
limitation phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 
phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate and sulfone internucleoside linkages. In certain preferred embodiments, these 
internucleoside linkages may be phosphodiester, phosphotriester, phosphorothioate, or 
phosphoramidate linkages, or combinations thereof. The term oligonucleotide also encompasses 
such polymers having chemically modified bases or sugars and/ or having additional substituents, 
including without limitation lipophilic groups, intercalating agents, diamines and adamantane. 
[0520] For purposes of the invention the term H 2'-substituted ribonucleoside" includes 
ribonucleosides in which the hydroxy! group at the 2' position of the pentose moiety is substituted to 
produce a 2'-0-substituted ribonucleoside. Preferably, such substitution is with a lower alkyl group 
containing 1-6 saturated or unsaturated carbon atoms, or with an aryl or allyl group having 2-6 
carbon atoms, wherein such alkyl, aryl or allyl group may be unsubstituted or may be substituted, 
e.g., with halo, hydroxy, trifluoromethyl, cyano, nitro, acyl, acyloxy, alkoxy, carboxyl, carbalkoxyl, or 
amino groups. The term "2'-substituted ribonucleoside" also includes ribonucleosides in which the 2'- 
hydroxyl group is replaced with an amino group or with a halo group, preferably fluoro. 
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[0521] Particularly preferred antisense oligonucleotides utilized in this aspect of the invention 
include chimeric oligonucleotides and hybrid oligonucleotides. 

[0522] For purposes of the invention, a "chimeric oligonucleotide" refers to an oligonucleotide 
having more than one type of internucleoside linkage. One preferred Example of such a chimeric 
oligonucleotide is a chimeric oligonucleotide comprising a phosphorothioate, phosphodiester or 
phosphorodithioate region, preferably comprising from about 2 to about 12 nucleotides, and an 
alkylphosphonate or alkylphosphonothioate region (see e.g., Pederson et al. U.S. Patent Nos. 
5,635,377 and 5,366,878). Preferably, such chimeric oligonucleotides contain at least three 
consecutive internucleoside linkages selected from phosphodiester and phosphorothioate linkages, 
or combinations thereof. 

[0523] For purposes of the invention, a "hybrid oligonucleotide" refers to an oligonucleotide 
having more than one type of nucleoside. One preferred Example of such a hybrid oligonucleotide 
comprises a ribonucleotide or 2 ? -substituted ribonucleotide region, preferably comprising from about 
2 to about 12 2'-substituted nucleotides, and a deoxyribonucleotide region. Preferably, such a hybrid 
oligonucleotide contains at least three consecutive deoxyribonucleosides and also contains 
ribonucleosides, 2'-substituted ribonucleosides, preferably 2'-0-substituted ribonucleosides, or 
combinations thereof (see e.g., Metelev and Agrawal, U.S. Patent No. 5,652,355). 
[0524] The exact nucleotide sequence and chemical structure of an antisense oligonucleotide 
utilized in the invention can be varied, so long as the oligonucleotide retains its ability to inhibit 
expression of the gene of interest. This is readily determined by testing whether the particular 
antisense oligonucleotide is active. Useful assays for this purpose include quantitating the mRNA 
encoding a product of the gene, a Western blotting analysis assay for the product of the gene, an 
activity assay for an enzymatically active gene product, or a soft agar growth assay, or a reporter 
gene construct assay, or an in vivo tumor growth assay, all of which are described in detail in this 
specification or in Ramchandani et al. (1997) Proc. Natl. Acad. Sci. USA 94; 684-689. 
[0525] Antisense oligonucleotides utilized in the invention may conveniently be synthesized on a 
suitable solid support using well known chemical approaches, including H-phosphonate chemistry, 
phosphoramidite chemistry, or a combination of H-phosphonate chemistry and phosphoramidite 
chemistry (i.e., H-phosphonate chemistry for some cycles and phosphoramidite chemistry for other 
cycles). Suitable solid supports include any of the standard solid supports used for solid phase 
oligonucleotide synthesis, such as controlled-pore glass (CPG) (see, e.g., Pon, R.T. (1993) Methods in 
Molec. Biol. 20: 465-496). 

[0526] Particularly preferred oligonucleotides have nucleotide sequences of from about 13 to 
about 35 nucleotides which include the nucleotide sequences shown in Table 4. Yet additional 
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particularly preferred oligonucleotides have nucleotide sequences of from about 15 to about 26 
nucleotides of the nucleotide sequences shown in Table 1. 
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[0527] The following Examples are intended to further illustrate certain preferred embodiments 
of the invention, and are not intended to limit the scope of the invention. 

ASSAY EXAMPLES 
Assay Example 1 
Inhibition of Histone Deacetylase Enzymatic (HDAC-1) Activity 

[0528] The following protocol was used to assay the compounds of the invention. In the assay, 
the buffer used was 25rnM HEPES, pH 8.0, 137mM NaCI, 2.7mM KCI, ImM MgCI 2 and the subtrate 
was Boc-Lys(Ac)-AMC in a 50mM stock solution in DMSO. The enzyme stock solution was 4.08 
pg/mL in buffer. 

[0529] The compounds were pre-incubated (2p! in DMSO diluted to 13 pi in buffer for transfer to 
assay plate) with enzyme (20pl of 4.08pg/ml) for 10 minutes at room temperature (35pl pre- 
incubation volume). The mixture was pre-incubated for 5 minutes at room temperature. The reaction 
was started by bringing the temperature to 37°C and adding 16 pi substrate. Total reaction volume 
was 501. The reaction was stopped after 20 minutes by addition of 50pl developer, prepared as 
directed by Biomol ( Fluor-de-Lys developer, Cat. # KI-105). A plate was incubated in the dark for 10 
minutes at room temperature before reading a Ex =360nm, ^ Em =470nm, Cutoff filter at 435nm). 



Table 5: Inhibition of Histone Deacetylase* 



Cpd 


Name 


HDAC-1 
(MM) 


6 


/V-[2-aminc>5-{2-thienyl)phenyl>4-{[(3,4-dimethoxyphenyl)amino]methyl)benzam!de 


a 


12 


/\f-[2-amino-5-(2*ienyl)phenyl]4-([(3-fluoro-4-methoxyphenyl)amino]methyl}benzamide 


a 


23 


AH2-amino-5-(2-thienyl)phenyl]-l-{3 f 4,5-trimethoxybenzyl) indoline-6-carboxamide 


a 


29 


W2-amino-5^2-thienyl)phenyl]-5-W^ 
2-carboxamide 


a 


43 


/V-[2-amino-5-<2-thienyl)phenylI4-{[(4-pyridin-3-ylpyrimidin-2-yl)amino]methylibenzamide 


a 


50 


N-[2-amino-5^2-thienyl)phenyl]4T(l6T2-{dimethylamino)ethoxy]-lH-benzimidazol-2- 
yl}thio)methyl]benzamide 


a 


67 


(2E)trans-N-[2-amino5-(2-thienyl)phenyl]-3-(4-{[(3 f 4 f 5- 
trimethoxyphenyl)amino]methyl)phenyl)acrylamide 


a 


90 


ff[2-amin(>5-(3-thienyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide 


a 


91 


N-[2-amino-5-(3-furanyl)phenyl]4-{[{3 f 4<iimethoxyphenyl)amino]methyl}benzamide 


a 


92 


N>[2-amino-5-(phenyl)phenylH-([(3,4-dimethoxyphenyl)amino]methyl)benzamide 


a 


B 


W2-amino4,5<Jifluorophenyl)-4M[(3 f 4<limethoxyphenyl)amino]methyl}benzamide 


b 


5 


4T(3,4-dimethoxy-phenylamino)-methyl]W2^itro-5-thiophen-2-yl-phenyl)-benzamide 


c 


15 


4-[(3,4-dimethoxy-phenylamino^methyl>W2^itro-4-thiophen-2-yl-phenyl)-benzamide 


c 


16 


N-[2-amino4-(2-thienyl)phenyll-4-f[(3 f 4-dimethoxyphenyl)amino]methyl)benzamide 


b 


18 


/\M2-amino4-bromophenylK-{[(3,4-dimethoxyphenyl)amino]methyl)benzamide 


b 


32 


4-11(3, 4-dimethoxyphenyl)amino]methyl)-N-[3-(2-thienyl)phenyl]benzamide 


c 


33 


4-{[(3,4-dimethoxyphenyl)amino]methyl)-(NH3-flurophenyl]benzamide 


a 


34 


N-(3-amin0-2-naphthylM"{[(3,4<iimethoxyphenyl)amino]methyl)benzamide 


c 


35 


W2-amino-5-chlora4-fluorophenyl)-4-{[(3 ( 4<limethoxyphenyl)amino]methyl}benzamide 


b 
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Cpd 


Name 


MnAr i 

liM) 
\ |J IVI i 


36 


N^2-amino4,5-dichlorophenylw 


h 
u 


61 


AH4-amino-5-phenyl-34hienyl)4-{[(3 ( 4^imethoxyphenyl)amino]meth 


c 


62 


W3-amin0-2,24)ithien4-ylM-([(34^^ 


c 


68 


/Y42-amino-5-butylphenylW^ 


D 


69 


/\M2-amino-5-butyiphenyl)4-methylbenzamide 


b 


71 


W2-amino4-butylphenyl)-4-methylbenzamide 


c 


76 


N-[2-amino-5-(3-hydroxyprop-l-yn-l-yl)phenyl]4-{[(3,4- 
dimethoxyphenyl)amino]methyl}benzamide 


a 


87 


m2-amina5-bromophenylH-{l(o,4<]imetnoxypneny^ 


h 
u 


88 


/^i2-amino-5-[(l£V3-amino-3-oxoprop^^n-l7l]phenyl|4-{[(3,4- 
dimethoxyphenyl)amino]methyt)benzamide 


b 


93 


/\^[2'amino-5-(trifluorornethyl)phenyl]4-{[(3,4- 
dimethoxyphenyl)amino]methyl)benzamide; 


d 


94 


N-[2,6<liaminophenylM-It(3 f 4<iimethoxyphenyl)amino]methyl)benzamide 


b 



*data above the bold line is for compounds having a planar ring structure para to the anilinyl amino 



(i.e., compounds of the invention); cells with two symbols are for results from two measurements. 

Unless specified otherwise, in all the tables in this specification: 
a< 1; 1 <b<20;c>20;d = 9999 

[0530] Tables 6A and 6b below display comparative data for the compounds of the invention 
demonstrating the increased HDAC-1 inhibitory activity resulting from incorporating a planar 
substituent. 



Table 6A 



Compound 


STRUCTURE 


HDAC-1 
activity 
(Mm) 


AAA 




a 


A 


CF 3 


b 


87 


Br 


b 
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Compound 



STRUCTURE 







Table 6B 



HDAC-1 
activity 



Compound 


STRUCTURE 


HDAC-1 
Activity 
(MM) 


XX 




) 


a 


43 


X 


5 


a 
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Compound 


STRUCTURE 


HDAC-1 
Activity 
(MM) 


AAA 




NH 2 
I 

6 


a 










6 


O 


\ S 


a 


QQ 


OMe 

0 


NH 2 


b 


67 


OCH 3 

O 


NH 2 

T 

W 5 


a 



Assay Example 2 

Antineoplastic Effects of Histone Deacetylase 
Inhibitors on Human Tumor Xenografts In Vivo 

[0531] Eight to ten week old female BCD1 mice (Taconic Labs, Great Barrington, NY) were 
injected subcutaneously in the flank area with 2 x 10 6 preconditioned HCT116 human colorectal 
carcinoma cells, A549 human lung cancer, SW48 human colorectal cancer, A431 vulval caracinoma 
and colo205 human colorectal cancer. Preconditioning of these cells was done by a minimum of 
three consecutive tumor transplantations in the same strain of nude mice. Subsequently, tumor 
fragments of approximately 30 mgs were excised and implanted subcutaneously in mice, in the left 
flank area, under Forene anesthesia (Abbott Labs, Geneva, Switzerland). When the tumors reached a 
mean volume of 100 mm 3 , the mice were treated intravenously, subcutaneously, or intraperitoneal^ 
by daily injection, with a solution of the histone deacetylase inhibitor in an appropriate vehicle, such 
as PBS, DMSO/water, or Tween 80/water, at a starting dose of 10 mg/kg. The optimal dose of the 
HDAC inhibitor was established by dose response experiments according to standard protocols. 
Tumor volume was calculated every second day post infusion according to standard methods (e.g., 
Meyer et al, Int. 1 Cancer 43: 851-856 (1989)). Treatment with the HDAC inhibitors according to the 
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invention caused a significant reduction in tumor weight and volume relative to controls treated with 
vehicle only (i.e., no HDAC inhibitor). The results for histone deacetylase inhibitors compounds 6, 29, 
67, 258aa, and 43 are displayed in Figures 1-10. 

Assay Example 3 

Combined Antineoplastic Effect of Histone Deacetylase Inhibitors and Histone Deacetylase 
Antisense Oligonucleotides on Tumor Cells In Vivo 

[0532] The purpose of this Example is to illustrate the ability of the combined use of a histone 
deacetylase inhibitor of the invention and a histone deacetylase antisense oligonucleotide to enhance 
inhibition of tumor growth in a mammal. Preferably, the antisense oligonucleotide and the HDAC 
inhibitor inhibit the expression and activity of the same histone deacetylase. 
[0533] Mice bearing implanted HCT1 16 tumors (mean volume 100 mm 3 ) are treated daily with 
saline preparations containing from about 0.1 mg to about 30 mg per kg body weight of histone 
deacetylase antisense oligonucleotide. A second group of mice is treated daily with pharmaceutical^ 
acceptable preparations containing from about 0.01 mg to about 5 mg per kg body weight of HDAC 
inhibitor. 

[0534] Some mice receive both the antisense oligonucleotide and the HDAC inhibitor. Of these 
mice, one group may receive the antisense oligonucleotide and the HDAC inhibitor simultaneously 
intravenously via the tail vein. Another group may receive the antisense oligonucleotide via the tail 
vein, and the HDAC inhibitor subcutaneously. Yet another group may receive both the antisense 
oligonucleotide and the HDAC inhibitor subcutaneously. Control groups of mice are similarly 
established which receive no treatment (e.g., saline only), a mismatch antisense oligonucleotide only, 
a control compound that does not inhibit histone deacetylase activity, and a mismatch antisense 
oligonucleotide with a control compound. 

[0535] Tumor volume is measured with calipers. Treatment with the antisense oligonucleotide 
plus the histone deacetylase protein inhibitors according to the invention causes a significant 
reduction in tumor weight and volume relative to controls. 

[0536] Table 6C provides data on inhibition of HDAC1 enzyme, on antiproliferative activities 
(HCT116 human colon cancer cells) of the compounds using 344,Wimethylthiazol-2-yl-2,5- 
diphenyltetrazolium] bromide (MIT) assay, as well as induction of p 21 WAF1 ^ ,pl tumor suppressor gene. 



Table 6C 



Example 


Compound 


HD-1 
»M 


WITT 
HCT116 


P21 
(HCT116) 
pM 


41a 


143a 


a 


a 


b 


41b 


143b 


a 


b 


b 


41c 


143c 


a 


b 


b 


42 


146 


a 


a 


b 
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txampie 


Compound 


HD-l 
uM 


MTT 
HCT116 
uM 


P21 
(HCT116) 
uM 
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MTT Assay. 

[0537] Compounds at various concentrations were added to human colon cancer HCT116 cells 
plated in 96~well plates. Cells were incubated for 72 hours at 37°C in 5% C0 2 incubator. MTT (3-[4,5- 
dimethylthiazol-2-yl]-2,5 diphenyl tetrazolium bromide, Sigma) was added at a final concentration of 
0.5 mg/ml and incubated with the cells for 4 hours before an equal volume of solubilization buffer 
(50% N,N-dimethylformamide r 20% SDS, pH 4.7) was added onto cultured cells. After overnight 
incubation, solubilized dye was quantified by colorimetric reading at 570 nM using a reference at 630 
nM. OD values were converted to cell numbers according to a standard growth curve of the relevant 
cell line. The concentration which reduces cell numbers to 50% of those of DMSO-treated cells is 
determined as MTT IC 50 . 
p2 iWAFi/cipi Assay# 

[0538] HCT1 16 cells were stably transfected with reporter plasmids encoding the p21 promoter- 
driven luciferase. Cells were treated with indicated concentration of HDAC inhibitors for 16 hours 
before cells were harvested and luciferase activity analyzed. The effective concentration (EC) of MS- 
275 was designated as 1 uM. The ability of HDAC inhibitor was compared with that of MS-275 (T. 
Suzuki, et. al J. Med. Chem., 1999, 3001-3003). Lower EC of a given compound indicates that this 
compound is more potent than MS-275 to induce p21 expression. 
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We claim: 



1 . A histone deacetylase inhibitor of formula (1): 




-n-R 3 



(1) 



or a pharmaceutical^ acceptable salt thereof, wherein 

Ar 2 is a saturated or mono- or poly- unsaturated C 5 -Ci 4 -mono- or fused poly- cyclic hydrocarbyl, 

optionally containing one r two, three, or four annular heteroatoms per ring optionally substituted 
with one or more groups selected from Ci-C r alkyl p hydroxy, C r Cralkoxy, halo, and amino, 
provided that an annular 0 or S is not adjacent to another annular 0 or S; 

R 5 and R 6 are independently selected from the group consisting of hydrogen, C r C r alkyl, aryl, and 
aralkyl; 

R 2 , R 3 and R 4 are independently selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, 
hydroxy, aryl, heterocyclyl, C r C 8 -cycloalkyl, heteroaryl, C r C r akyl, haloalkyl, Ci-C 7 -alkenyl, Ci-C r 
alkynyl, C r C 7 -acyl, Ci-C r alkyl-aryloxy, C r C r alkyl-arylsuIfanyl, C r Cralkyl-arylsulfinyl, C r C 7 -alkyl- 
arylsuifonyl, C r C 7 -alkyl-arylaminosulfonyl l C r C r alkyl-arylamine, C r C r alkynyl-C(0}-amine, C r C 7 - 
alkenyl-C(0)-amine, Ci-C 7 -alkynyl-R 9 , C r C 7 -alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, C r 
C 7 -alkyl or CrCralkoxy; 

q is 0 or 1; 

R 1 is a mono-, bi-, or trkyclic aryl or heteroaryl, each of which is optionally substituted; 
Y is any pharmaceutical^ acceptable chemical moiety consisting of 1 to 50 atoms; and 
provided that 

when R 1 is N-imidazolyl, R 2 -R 4 are H, q is 0, and Ar 2 is pyridine, Y is not CI; and 
when R 1 is p-aminophenyl, R 2 -R 4 are H, q is 0, and Ar 2 is phenyl, Y is not H. 

2. The compound according to claim 1 wherein R 1 is phenyl, naphthyl, anthracenyl, or fluorenyl. 

3. The compound according to claim 1 wherein R 1 is furanyl or thienyl. 

4. The compound according to claim 2 wherein R 2 , R 3 , and R 4 are all -H. 

5. The compound according to claim 3 wherein R 2 , R 3 , and R 4 are all -H. 

6. The compound according to claim 1 wherein Y is Cy 2 -X*- and 

Cy 2 is hydrogen, cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which is optionally substituted 
and each of which is optionally fused to one or two aryl or heteroaryl rings, or to one or two 
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saturated or partially unsaturated cycloalkyl or heterocyclic rings, and wherein any of the 

aforementioned rings are optionally substituted; and 
X 1 is selected from the group consisting of a covalent bond, MM. 2 -M\ and L 2 -M 2 -L 2 wherein 
L 2 , at each occurrence, is independently selected from the group consisting of a chemical bond, C 0 - 

C 4 -hydrocarbyI, CoCrhydrocarbyMNHWoCA-hydrocarbyl, Co-C^hydrocarbyWS^o-C^hydrocarbyl, 

and Co-C 4 -hydrocarbyKO)-Co-C 4 -hydrocarbyl f provided that I 2 is not a chemical bond when X 1 is 

M ! -L 2 -M ! ; 

M\ at each occurrence, is independently selected from the group consisting of -0-, -N(R 7 )-, -S-, -S(0K 
S(0) r , -S(0) 2 N(R 7 )-, -N(R 7 >S(0)r. -C(O)-, ~C(0)-NH-, -NH-C(Oh -NH-C(OK)-and -0-C(OWH-, -NH-C(O)- 
NH-, 

R 7 is selected from the group consisting of hydrogen, Ci-Ce-hydrocarbyl, aryl, aralkyl, acyl, C<rC 6 - 
hydrocarbyl-heterocyclyl, and Co-Ce-hydrocarbyHieteroaryl, wherein the hydrocarbyl moieties are 
optionally substituted with -OH, -NH 2 , -N(H)CH 3 , -IM(CH 3 ) 2 , or halo; and 

M 2 is selected from the group consisting of M\ heteroarylene, and heterocyclylene, either of which 
rings optionally is substituted. 

7. The compound according to claim 6, wherein X 1 is selected from the group consisting of a - 
NtZKVCralkyl-, -0-Co-C r alkyl-, -C(H)=CH£o-C r alkyh -S-Co-C r alkyK or -Cx-CralkyK wherein Z is - 
H or -C r C 7 -alkyl- optionally substituted with -OH, -NH 2 , or halo. 

8. The compound according to claim 6, wherein X 1 is selected from methylene, aminomethyl, 
and thiomethyl. 



9. The compound according to claim 6, wherein Cy 2 is selected from 




each of which optionally is substituted and optionally is fused to one or more aryl rings. 



10. The compound according to claim 6 wherein Cy 2 is aryl or heteroaryl, each optionally 
substituted. 

11. The compound according to claim 6 wherein Cy 2 is phenyl, pyrimidinyl, benzoimidazolyl or 
benzothtazolyl, each of which is optionally substituted. 

12. The compound according to claim 1 1 wherein Cy 2 has from one and three substituents 
independently selected from the group consisting of Ci-Cralkoxy, halo, di-C r Cralkylamino-Ci-C7- 
alkoxy and heteroaryl. 
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13. The compound according to claim 12 wherein the substituents are selected from methoxy, 
fluoro, chloro, pyridinyl and dimethylamino-ethoxy. 

14. The compound according to claim 13 wherein Cy 2 is phenyl substituted with one to three 
CH 3 Ck 

15. The compound according to claim 6 wherein Y is (V'-L 4 ) t -V-L\ and 

L 3 is a direct bond, -C r C 6 -hydrocarbyl, -(CrCrhydrocarbyDmi-XMCi-Cr hydrocarbyl) m2 , -NH-(Co-Cr 

hydrocarbyl), (CrC r hydrocarbyl)-NH-, or -NhUd-Cr hydrocarbylWHs 
ml and m2 are independently 0 or 1; 
X' is -N(R 21 )-, -C(0)N(R 21 )-, N(R 21 )C(0)-, -0-, or -S-; 
R 21 is -H, ^-(d^e-hydrocarbyDa; 
L 4 is (C r C 6 "hydrocarbyl) a -M-(Ci-C6-hydrocarbyl)b; 
a and b are independently 0 or 1; 

M is -NH-, -NHC(0h -C(0)NH-, -C(O)-, -SO r , -NHS0 2 -, or -S0 2 NH- 

V f V*, and V are independently selected from cycloalkyl, heterocyclyl, aryl, and heteroaryl; 

tisOor 1. 

16. The compound according to claim 15 wherein Y is V-L 3 and 
L 3 is -IMH-CH- or -CH-NH-; 

V is phenyl optionally substituted with from 1 to 3 moieties independently selected from halo, 
hydroxy, Ci-C 6 -hydrocarbyl, C r C 6 -hydrocarbyl-oxy or -thio (particularly methoxy or methylthio), 
wherein each of the hydrocarbyl moieties are optionally substituted with one or more moieties 
independently selected from halo, nitroso, amino, sulfonamido, and cyano. 

17. The compound according to claim 16 wherein V is an optionally substituted ring moiety 
selected from: 



c 


0-. 


co- 


O 


CO 


t 


ai 




H . 





18. The compound according to claim 6 wherein 

Cy 2 is cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which optionally is substituted, and each of 
which optionally is fused to one or more aryl or heteroaryl rings, or to one or more saturated or 
partially unsaturated cycloalkyl or heterocyclic rings, each of which rings optionally is 
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substituted, provided that when Cy 2 is a cyclic moiety having -C(0)-, -CIS)-, -S(OK or -S(0) r in the 
ring, then Cy 2 is not additionally substituted with a group comprising an aryl or heteroaryl ring; 
and 

X 1 is selected from the group consisting of a chemical bond, L 3 , W ] -L 3 , L 3 -W\ W l -L 3 -W\ and L 3 -W*-L 3 , 
wherein 

W\ at each occurrence, is S, 0, or N(R 9 ), where R 9 is selected from the group consisting of 

hydrogen, alkyl, aryl, and aralkyl; and 
L 3 is CyC A alkylene, C 2 -C 4 alkenylene, or C 2 -C 4 alkynylene. 

19. The compound according to claim 6 wherein Y is selected from: 

a) A r L r Bi- r wherein Ai is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein U is ^CH 2 )o-iNH(CH 2 )cnv-NHC(Oh or 
-NHCHr; and wherein Bi is phenyl or a covalent bond; 

b) A 2 -L 2 -Br, wherein A 2 is CH 3 (C=CH 2 h optionally substituted cycloalkyl, optionally 
substituted alkyl, or optionally substituted aryl; wherein L 2 is -OO; and wherein B 2 is a 
covalent bond; 

C ) A3-L3-B3-, wherein A 3 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein L 3 is a covalent bond; and wherein B 3 is - 
CH 2 NH-; 

d) Aa-La-Ba-, wherein A4 is an optionally substituted aryl; wherein L 4 is -NHCHr; and 
wherein B 4 is a thienyl group; 

e) A5-L5-B5-, wherein A 6 is an optionally substituted heteroaryl or optionally substituted 
heterocyclyl; wherein L 5 is a covalent bond; and wherein B 5 is -SCH 2 -; 

f) morpholmyl-CH 2 - 

g) optionally substituted aryl; 

h) Ad-e-Be-, wherein As is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein L 6 is a covalent bond; and wherein B 6 is - 
NHCH r ; 

i) Ay-LrBr, wherein A 7 is an optionally substituted heteroaryl or optionally substituted 
heterocyclyl; wherein L? is a covalent bond; and wherein B 7 is -CHr; 

j) optionally substituted heteroaryl or optionally substituted heterocyclyl; 
k) Ad-s-Bs-, wherein As is optionally substituted phenyl; wherein L 8 is a covalent bond; 
and wherein B 8 is -0-; 

I) A 9 -Lg-B 9 -, wherein A 9 is an optionally substituted aryl; wherein L 9 is a covalent bond; 
and wherein B 9 is a furan group; 
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m) Aio-Lio-Bio-, wherein A i0 is an optionally substituted heteroaryl or optionally substituted 

heterocyclyl; wherein L ]0 is -CH(CH 2 CH 3 )-; and wherein Bio is -NHCH r ; 
n) An-Ln-Bir, wherein An is an optionally substituted heteroaryl or optionally substituted 

heterocyclyl; wherein Ln is a covalent bond; and wherein B n is -OCH 2 -; 
o) AirLirBir. wherein A i2 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein l u is-NHC(OK and wherein Bi 2 

is -Ntoptionally substituted aryDCH r ; 
p) AirLi j6ir, wherein A i3 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein Ln is a covalent bond; and 

wherein Bi 3 is -NHC(O)-; 
q) A14-L14-B14-, wherein Ah is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein Lu is-NHC(0)(optionally 

substituted heteroaryl); and wherein B H is -S-S-; 
r) F 3 CC(0)NH-; 

s) A15-L15-B15-, wherein Ai 5 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein L15 is-(CH 2 )o-iNH(optionally 

substituted heteroarylK and wherein B15 is -NHCH r ; 
t) A16-L16-B16-, wherein A J6 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein Lj 6 is a covalent bond; and 

wherein Bi 6 is -N(optionally substituted alkyl)CH 2 -; and 
u) AirLirBir, wherein An is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein t_i 7 is a covalent bond; and 

wherein Bj 7 is -(optionally substituted aryl-CH 2 ) r N-. 

20. The compound according to claim 6 wherein Y is selected from: 

a) DrEi-Fr, wherein Di is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein Ei is -CH r or a covalent bond; and 
wherein Fi is a covalent bond; 

b) D r E 2 -Fr, wherein D 2 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E 2 is -NH(CH 2 ) 0 -r; and wherein F 2 is a 
covalent bond; 

c) Da-Es-Fr, wherein D 3 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E 3 is -<CH 2 )(r 2 NH-; and wherein F 3 is a 
covalent bond; 
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d) D 4 -E 4 -F 4 -, wherein D 4 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E* is -S(CH 2 ) 0 -r; and wherein F 4 is a 
covalent bond; 

e) D5-E5-F5-, wherein D 6 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E 5 is -(ChWcnS-; and wherein F 5 is a 
covalent bond; and 

f) De-Ee-Fe-, wherein D 6 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E 5 is -NH(CH 2 )o- 2 NH-; and wherein F 6 is a 
covalent bond. 

21. The compound according to claim 2 wherein R 2 to R 4 are independently hydrogen, -NH 2 , nitro, 
furanyl, chloro, fluoro, butyl, trifluoromethyl, bromo, thienyl, phenyl, -CHCHC(0)-NH 2r -C=CCH r R 9 
wherein R 9 is hydrogen, Ci-C r alkyl, hydroxy, amino, or C r C r alkoxy. 

22. The compound according to claim 3 wherein R 2 to R 4 are independently hydrogen, -IMH 2 , nitro, 
furanyl, chloro, fluoro, butyl, trifluoromethyl, bromo, thienyl, phenyl, -CHCHC(0)~NH 2 , -OCCH r R 9 
wherein R 9 is hydrogen, Ci<Valkyl, hydroxy, amino, or C r C r alkoxy. 

23. The compound according to claim 6 wherein q is 0 and X 1 is independently selected from the 
group consisting of a -NH-CHr, -S-CHr and -CHr. 

24. The compound according to claim 1 wherein Ar 2 has the formula 



and wherein G, at each occurrence, is independently N or C, and C is optionally substituted. 
25. The compound according to claim 24 wherein Ar 2 has the formula 



26. The compound according to claim 24 wherein Ar 2 is selected from the group consisting of 
phenylene, benzofuranylene and indolinylene. 

27. The compound according to claim 6 wherein the moiety formed by Cy 2 -X* is selected from: 





-CH 3 , 




CI 




/- 



MeO. 



XX 




F 



H 



MeO' 



292 



WO 2005/030704 



PCT/US2004/031590 



OMe 

MeO^/L 



MeO 



H 



CH 3 O^^K r \ 



OMe 
MeO^^L 

MeO^^\and 



MeO^^. 

H 



28. The compound of claim 6 of formula (2): 




(2) 

or a pharmaceutical^ acceptable salt thereof, wherein 

R 2 and R 3 are independently selected from the group consisting of hydrogen, trifluoromethyl r butyl, - 
(CH 2 ) r 0H, chloro, fluoro, amino, phenyl, thienyl, furanyl, -CHCCHC(0)NH 2 , -C=CCH r OH, -C=CCH 2 - 
0CH 3 ; and 

the A ring is optionally further substituted with from 1 to 3 substituents independently selected from 
methyl, hydroxy, methoxy, halo, and amino. 

29. The compound according to claim 28 wherein Cy 2 is selected from; 



MeO^ 




i 

MeO 








Or 


N /- 






N 





H3C CH 3 
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30. The compound according to claim 28 wherein the A ring is not further substituted. 

31. The compound according to claim 28 wherein R 2 and R 3 are -H. 

32. A compound according to claim 1 selected from: 



W-[2-amino-5-<2-thienyl)phenyl]-4-{l(3 t 4-dimethoxyphenyl)amino]methyl)benzamide; 

(\H2-amino-W24hienyl)ph^ 

W2-amino-5-(2*ienyl)phenyl]4^^^ 

yl}thio)methyI)benzamide; 
/\^[2-amino-5^24hienyl)phenyl]-4-{[(5<hloro-64luoro-lH-benzimidazol-2- 

yl)amino]methyl)benzamide; 
l\H2-aminc>5^24hienyl)phenyl]-5^ 

carboxamide; 

r^[2-amino-5^24hienyl)phenyl]4^3 r 4 l 5-trimethoxybenzyl)indoline-6<:arboxamide; 
trans-/\M2-amino-5-<2-thienyl)phenylT3-<4-{[(3 f 4 t 5- 

trimethoxyphenyl)amino]methyl}phenyl)acrylamide; 
N-[2-aminc>5^2-thienyl)phenyl]4-{[(3-fluoro-4-methoxyphenyl)amino]methyl}^ 
N-[2-aminc>5^2-thienyl)phenyl]4-{t(6-chloro-5-fluorcKlH-benzimidazol-2- 

yl)thio]methyl}benzamide; 
and a pharmaceutical^ acceptable salt of any one or more of the foregoing. 



or a pharmaceutical^ acceptable salt or in vivo hydrolyzable ester or amide thereof, wherein: 
<i> is -NH 2 or -OH; 

ring A is a heterocyclyl, wherein if said heterocyclyl contains an -NH- moiety that nitrogen is 
optionally substituted by a group selected from K; 

R 5 is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-e-alkyI, (W 
alkenyl, CWalkynyl, C^-alkoxy, Ci- 6 -alkanoyl, Ci- 6 -alkanoyloxy, WCi*-alkyl)amino, N,/\KCi- 
6 -alkyl) 2 amino, C^-alkanoylamino, Wd^alkyDcarbamoyl, /V,WCi. 6 -alkyl) 2 carbamoyl, C^- 
alkylS(0) a wherein a is 0 to 2, C^-alkoxycarbonyl, /NHC^-alkyllsulphamoyl, N,WCi 6 - 



33. 



A compound of the formula 
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alkylfesulphamoyl, aryl, aryloxy, aryKWalkyl, heterocyclic group, (heterocyclic grouplC^- 
alkyl, or a group (B-E-); wherein R 5 r including group (B-E-), is optionally substituted on 
carbon by one or more W; and wherein if said heterocyclic group contains an -NH- moiety 
that nitrogen is optionally substituted by J; 

W is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, 
mercapto, sulphamoyl, Ci^alkyl, C 2 -6-alkenyl, (Walkynyl, de-alkoxy, Ci 6 -alkanoyl, C^- 
alkanoyloxy, /\HCi^alkyl)amino, N,WC]*-alkyl) 2 amino, (Walkanoylamino, WCW 
alkyDcarbamoyl, /V,WC 1 ^alkyl) 2 carbamoyl, Ci-6-a!kylS(0) a wherein a is 0 to 2, CW 
alkoxycarbonyl, WCi*-alkyl}sulphamoyl, N,WCi^alkyl) 2 sulphamoyl, or a group (B'-E'-); 
wherein W, including group (B'-E'-), is optionally substituted on carbon by one or more Y; 

Y and Z are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-e-alkyl, C 2 -6- 
alkenyl, (Walkynyl, Ci-6-alkoxy, C^-alkanoyl, C^-alkanoyloxy, WC^-alkyDamino, N,N<C\- 
6-alkyl) 2 amino, CWalkanoylamino, WC^-alkyl)carbamoyl, N,WCi. 6 -alkyl) 2 carbamoyl, CW 
alkylS(0) a wherein a is 0 to 2, Ci. 6 -alkoxycarbonyl, WCi*-alkyl)sulphamoyl or N t H-[C\-6- 
alkyl) 2 sulphamoyl; 

G, J and K are independently selected from C^-alkyl, Ci^-alkenyl, Ci-s-alkanoyI, Ci*- 
alkylsulphonyl, CWalkoxycarbonyl, carbamoyl, WCi^-alkyDcarbamoyl, N,fHC\s- 
alkyDcarbamoyl, benzyloxycarbonyl, benzoyl, phenylsulphonyl, aryl, arylCi^-alkyl or 
(heterocyclic group)C^-alkyl; wherein G, J, and K are optionally substituted on carbon by 
one or more Q; and wherein if said heterocyclic group contains an -NH- moiety that 
nitrogen is optionally substituted by hydrogen or C^alkyl; 

0 is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, 
mercapto, sulphamoyl, C^-alkyl, C 2 *-alkenyl, CWalkynyl, CWalkoxy, Ci-e-alkanoyl, Ci*- 
alkanoyloxy, WC^-alkyDamino, N,/\KC^-alkcyl) 2 amino, Ci. 6 -alkanoylamino, /\KC^- 
alkyDcarbamoyl, N,WCi*-alkyl) 2 carbamoyl, Ci^-alkylS(0) a wherein a is 0 to 2, Ci*- 
alkoxycarbonyl, Ci^-alkoxycarbonylamino, WCi. 6 -alkyl)sulphamoyl, N,WC hb - 
alkyl) 2 sulphamoyl, aryl, aryloxy, aryl C^-alkyl, arylCi^alkoxy, heterocyclic group, 
(heterocyclic group)Ci 6 -alkyl, (heterocyclic group)Ci^alkoxy, or a group (B"-E"-); wherein 
Q, including group (B"-E"-), is optionally substituted on carbon by one or more Z; 

B, B' and B" are independently selected from C^-alkyl, C^alkenyl, (Walkynyl, C^ycloalkyl, 
C ^s-cyc I oal k y I C 16 -al kyl r aryl, arylCi^-alkyl, heterocyclic group, (heterocyclic group)Ci-e- 
alkyl, phenyl or phenylCWalkyl; wherein B, B' and B" is optionally substituted on carbon by 
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one or more D; and wherein if said heterocyclic group contains an -NH- moiety that 

nitrogen is optionally substituted by a group selected from G; 
E, E' and E" are independently selected from -N(R a h -0-, -C(O)0-, -OC(O)-, -C(0h -N(R a )C(0h - 

N(R a )C(0)IM(R b )-, -N(R a )C(0)0-, -OC(0)N(R a h -C(0)N(R a )-, S(0) r , -S0 2 N(R a h -N{R a )S0 2 - wherein 

R a and R b are independently selected from hydrogen or Chalky! optionally substituted by 

one or more F and r is 02; 
D and F are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci. 5 -alkyl, C 2 . 6 - 

alkenyl, C 2 *-alkynyl, C^-alkoxy, Ci-e-alkanoyl, d-e-alkanoyloxy, MC^-alkyDamino, N,WC X . 

6-alkyl) 2 amino, C^-alkanoylamino, WC^-alkyUcarbamoyl, N,WCi-6-alkyl) 2 carbamoyi, Cnr 

alkylS(0) a wherein a is 0 to 2, C^-alkoxycarbonyt, WC^-alkyDsulphamoyl or tyWCW 

alkyl) 2 sulphamoyl; 

m is 0, 1, 2, 3 or 4; wherein the values of R 5 may be the same or different; 
R 6 is halo; 

n is 0, 1 or 2; wherein the values of R 6 are the same or different; and 
R 1 , R 2 , R 3 , and R 4 are as defined in claim 1. 

34. The compound of claim 33 selected from the compounds of Tables 1-8 and 13 of WO 
03/087057 modified by replacing the terminal moiety: 

NH 2 with R R 4 0) , wherein O, R\ R 2 , R 3 , and R 4 are as defined in claim 1. 

35. A compound of the formula: 

R1 O R 14 

H /)— L-N Z— S-(C(R 13 ) 2 )H A ) 

|~Y N ' O ^ 

R 12 (4) 

the N-oxide forms, the pharmaceutically acceptable addition salts or the stereo-chemically 

isomeric forms thereof, wherein 

o is -NH 2 or -OH; 

n is 0,1, 2 or 3, wherein when n is 0 then a direct bond is intended; 
t is 0, 1, 2, 3 or 4, wherein when t is 0 then a direct bond is intended; 
Q, X, Y, and Z are independently N or CH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
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R 12 is hydrogen, halo, hydroxy, amino, nitro, C^-alkyl, C^-alkyloxy, trifluoromethyl, di(d. 6 - 

alkyDamino, hydroxyamino and naphthalenylsulfonylpyrazinyl; 
-L- is a direct bond or a bivalent radical selected from Ci^-alkanediyl, amino, carbonyl and 

aminocarbonyl; 

each R 13 is a hydrogen atom, wherein when t is 2, 3, or 4 one of the R 13 is optionally aryl; 

R 14 is hydrogen, hydroxy, amino, hydroxyCi. 6 -alkyl, Chalky!, Ci^alkyloxy,arylCi- 6 -alkyl, 
aminocarbonyl, hydroxycarbonyl, aminoCi-e-alkyl, aminocarbonylCi-e-alkyl, 
hydroxycarbonylC^-alkyl, hydroxyaminocarbonyl, Ci^alkyloxycarbonyl, Ci^-alkylaminoC^- 
alkyl or difCi-e-alkyDaminoC^-alkyl; 



Ring A is selected from 




(a-5) 




5 )s JCR 5 ), &\ M 

3 13 "0 13 

(a- 1) (»-2) (a-3) ( a -4) 

LR% fl\ *\ 




,S7 



/ 5 h r h 



(a-6) {a * 7) (a-8) 



-o p -o ft 



(a-9) (a-10) Ca-J 1> < al2 > 

(a-I3) < al4 ) ( a " 15 ) (■-">> 
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(a-49) (a-50) < a ~ 51 ) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; trihaloC^- 
alkyl; trihalod-e-alkyloxy; CWalkyl; C^-alkyl substituted with aryl and C^o-cycloalkyl; Cht 
alkyloxy; Ci^-alkyloxyCi.6-alkyloxy; Ci 6 -alkylcarbonyl; C^-alkyloxycarbonyl; Ci-e- 
alkylsulfonyl; cyanoCi. 6 -alkyl; hydroxyC]. 6 -alkyl; hydroxyCWalkyloxy; hydroxyCW 
alkylamino; aminoCi. 6 -alkyloxy; dKC^-alkyDaminocarbonyl; di(hydroxyC^-alkyl)amino; 
(aryD(Ci^alkyl)amino; di(Ci. 6 -alky!)aminoCi. 6 -alkyloxy; di(Ci. 6 -alkyl)aminoCi*-alkylamino; 
diCCi^alkyDaminoCie-alkyiaminoCi-e-alkyl; arylsulfonyl; arylsulfonylamino; aryloxy; 
aryloxyCi e-alkyl; arylC 2 ^alkenediyl; di(C]. 6 -alkyl)amino; dKC^-alkylteminod-e-alkyi; di(Ci- 6 - 
alkyl)amino(Ci. 6 -alkyl)amino; di(Ci-6-alkyl)amino(Ci. 6 -alkyl)aminoCi. 6 -alkyl; di(Ci. 6 - 
alkyl)aminoCj. 6 -alkyl(Ci^alkyl)amino; di(C 1 . 6 -alkyl)aminoC 1 -6-alkyl(Ci.6-alkyl)aminoC^-alkyl; 
aminosulfonylamino(Ci- 5 -alkyl)amino; aminosulfonylamino(Ci-6-alkyl)aminoCi^alkyl; di(Ci^- 
alkyl)aminosulfonylamino(Ci. 6 -alkyl)amino; di(Ci*-alkyl)aminosulfonylamino(Ci. 6 - 
alkyl)aminoCi-6-alkyl; cyano; thiophenyl; thiophenyl substituted with di(Ci^-alkyl)aminoCi^ 
alkyl(Ci^alkyl)aminoCi- 6 -alkyl, di(C^-alkyl)aminoCi_ 6 -alkyl, d e-alkylpiperazinylCj^alkyl, 
hydroxyCi-e-alkylpiperazinytCi e-alkyl, hydroxyC 1 . 6 -alkyloxyC 1 ^alkylpiperazinylCi^alkyl r dKCi. 
e-alkyDaminosulfonylpiperazinylC^-alkyl, C^-alkyloxypiperidinyl, Ci^alkyloxypiperidinylCi*- 
alkyl, morpholinylC^-alkyl, hydroxyCi^alkyl(Ci- 6 -atkyl)aminoCi-6-alkyl t or dithydroxyC^- 
alkyl)aminoCi-6-alkyl; furanyl; furanyl substituted with hydroxyC^-alkyl; benzofuranyl; 
imidazolyl; oxazolyl; oxazolyl substituted with aryl and CWalkyl; CWalkyltriazolyl; 
tetrazolyl; pyrrolidinyl; pyrrolyl; piperidinylC^-alkyloxy; morpholinyl; Ci. 6 -alkylmorpholinyl; 
morpholinylCi-e-alkyloxy; morpholinylCi 6 -alkyl; morpholinylCi^alkylammo; morpholinylC^- 
alkylaminoCi-6-alkyl; piperazinyl; Ci 6 -alkylpiperazinyl; Ci^-alkylpiperazinylCi-e-alkyloxy; 
piperazinylC]. 6 -alkyl; naphthalenylsulfonylpiperazinyl; naphthalenylsulfonylpiperidinyl; 
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naphthalenylsulfonyl; ^ 6 -alkylpiperazinylCi. 6 -alkyl; Ci-e-aikylpiperazinylCi-e-alkylamino; Ci- 6 - 
alkylpiperazinylC lJ6 -atkylaminoCi. 6 -alkyl; Ci. 6 -alkyipiperazinylsulfonyl; 
aminosulfonylpiperazinylC 1 . 6 -alkyloxy; aminosulfonylpiperazinyl; aminosulfonylpiperazinyiCi. 
6 -alkyl; dKC^-alkyDaminosulfonylpiperazinyl; di(Ci^alkyl)aminosulfonylpiperazinylCi. 6 -alkyl; 
hydroxyCWalkylpiperazinyl; hydroxyCi^alkylpiperazinylC^-alkyt; Ci-e-alkyloxyperidinyl; Ci. 
6-alkyloxypiperidinylCi. 6 -alkyl; piperidinylaminoCi^-alkylamino; piperidinylaminoC^- 
alkylaminoC w -alkyl; (Ci^alkylpiperidinylKhydroxyCi^-alkyl)aminoCi. 6 -alkylamino; (Ci. 6 - 
atkylpiperidinyl)(hydroxyCi^alkyl)aminoC^-alkylaminoC^-alkyl; hydroxyC i^-alkyloxyC i*- 
alkylpiperazinyl; hydroxyCi^alkyloxyC^-alkylpiperazihylCi-e-alkyl; (hydroxyC w -alkylKC w - 
alkyDamino; (hydroxyCi^alkyl)(Ci^alkyl)aminoCi. 6 -alkyl; hydroxyC w -alkylaminoC w -alkyl; 
di(hydroxyC,. 6 -alkyl)aminoCi-6-alkyl; pyrroiidinylC^-alkyl; pyrrolidinylCi-6-alkyloxy; pyrazolyl; 
thiopyrazolyl; pyrazolyl substituted with two substituents selected from d-e-alkyl and 
trihaloCi-e-aikyl; pyridinyl; pyridinyl substituted with Cj-e-alkyloxy, aryloxy or aryl; 
pyrimidinyl; tetrahydropyrimidinytpiperazinyl; tetrahydropyrimidinylpiperazinylC^-alkyl; 
quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitroA-e-alkyl, d-e-alkyloxy, hydroxyCWalkyl, 
trifluoromethyl, trifluoromethyloxy, hydroxyC 14 -alkyloxy, Ci 4 -alkylsulfonyl, C 14 -alkyloxyCi 4 - 
alkyloxy, Ci 4 -alkyloxycarbonyl,aminoCi 4 -alkyloxy, di(Ci 4 -alkyl)amtnoCi 4 -alkytoxy, di(C M - 
alkyUamino, di(C M -alkyl)aminocarbonyl, di(C M -alkyl)aminoC} 4 -alkyl, di(C M -alkyl)aminoCi 4 - 
alkylaminoC M -alkyl, di{Ci 4 -alkyl)amino(C M -alkyl)amino t di(C M -alkyl)amino(Ci 4 - 
alkyl)aminoC M -alkyl, di(Ci-4-alkyl)aminoCi4-alkyl(Ci. 4 -alkyl)amino, di(Ci 4 -a!kyl)aminoC M - 
alkyl(C M -alkyl)aminoC M -alkyl, aminosulfonylamino(Ci 4 -alkyl)amino, aminosulfonylamino(Ci. 
4 -alkyl)aminoC M -alkyl, di(C M -alkyl)aminosulfonylamino(Ci. 4 -alkyl)amino t di(Ci. 4 - 
alkyl)aminosulfonylamino(C M -alkyl)aminoC M -alkyl, cyano, piperidinylCi 4 -alkyloxy, 
pyrrolidinylC M -alkyloxy, aminosulfonylpiperazinyl, aminosulfonylpiperazinylCu-alkyl, di(Ci 4 - 
alkyDaminosulfonylpiperazinyi, di(Ci 4 -alkyl)aminosulfonylpiperazinylC 14 -alkyl, hydroxyC i4 - 
alkylpiperazinyl, hydroxyC M -alkylpiperazinylC M -alkyl, C l4 -alkyloxypiperidinyl, C M - 
alkyloxypiperdinylCi 4 -alkyl, hydroxyCi 4 -alkyloxyCi 4 -alkylpiperazinyl r hydroxyC ]4 -alkyloxyCi. 
4 -alkylpiperazinylCi 4 -alkyl, (hydroxyCi 4 -alkyl)(Ci 4 -alkyl)amino, (hydroxyCi 4 -alkyl)(C 14 - 
alkyl)aminoC] 4 -alkyl, di(hydroxyC 14 -alkyl)amino, di(hydroxyCi 4 -alkyl)aminoC 14 -alkyl, furanyl, 
furanyl substituted with-CH=CH-CH=CH-, pyrrolidinylCu-alkyl, pyrrolidinylCu-alkyloxy, 
morpholinyl, morpholinylC 14 -alkyloxy, morpholinylCi 4 -alkyl,morpholmylCi 4 -alkylamino, 
morpholinylCi 4 -alkylaminoCi 4 -alkyl, piperazinyl, C M -alkylpiperazinyl, Ci 4 -alkylpiperazinylCi. 
4-alkyloxy, piperazinylCi 4 -alkyl, C 14 -alkyipiperazinylC M -alkyl, Ci 4 -alkylpiperazinylCi 4 - 
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alkylamino, Ci^-alkytpiperazinylCu-alkylaminoCi-e-alkyl, tetrahydropyrimidinylpiperazinyl, 
tetrahydropyrimidinylpiperazinylCi4-alkyl r piperidinylaminoC M -alkylamino, 
piperidinylaminoC M -alkylaminoC M -alkyl f (CM-alkylpiperidinyl)(hydroxyC w -alkyl)aminoC M - 
alkylamino, (CH-alkylpiperidinylMhydroxyCM-alkylJaminoCu-alkylaminoCM-alkyl, pyridinylCi. 
4 -alkyloxy r hydroxyC^-alkylamino, hydroxyC M -alkylaminoCi 4 -alkyl, di(C 14 -alkyl)aminoC 14 - 
alkylamino, aminothiadiazolyl,aminosulfonylpiperazinylC M -alkyloxy, and thiophenylC M - 
alkylamino; the central moiety 

^(CH 2 )n 

— Z— 

is optionally bridged (i.e., forming a bicyclic moiety) with a methylene, ethylene or 
propylene bridge; 

each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 
aryl in the above is phenyl, or phenyl substituted with one or more substituents each 

independently selected from halo, CWalkyl, CWalkyloxy, trifluoromethyl, cyano, and 

hydroxycarbonyl. 

36. The compound of claim 35 that is the compounds of pages 21 and 22 and Table F-l of 
WO 03/076422 wherein the terminal hydroxamic acid moiety (HO-NH-C(O)- ) is replaced with 

R 1 




wherein <P, R\ R 2 , R 3 , and R 4 are as defined in claim 1. 
37. A compound of the formula: 




R 



(5) 



or a pharmaceutical acceptable salt thereof, wherein 
<t> is -NH 2 or -OH; 

R 1 is H or as defined in paragraph claim 1; 

R 2 , R 3 , and R 4 are as defined in paragraph claim 1; 



301 



WO 2005/030704 



PCT/US2004/031590 



n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 



Q is nitrogen or 



CR 



\ , or 



CH 



X is nitrogen or 




Y is nitrogen or 




Z is nitrogen or 



R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, 

heterocyclyl, C 3 -Crcycloa!kyl, heteroaryl, Ci-C 7 -akyl f haloalkyl, Ci-C 7 -alkenyl, C r C r alkynyl, C r 
C 7 -acyl, C r C r alkyl-aryloxy, Ci<Valkyl-arylsu!fanyl, C r Cr-alkyl-arylsulfinyl, Ci-Cralkyl- 
arylsulfonyl, Ci-C 7 -aikyt-arylaminosulfonyl, C r C 7 -alkyl-arylamine, Ci-C r alkynyl-C(0)-amine, C r 
C r alkenyl-C(OKamine ( C r C r aIkynyl-R 9 r C r C 7 -alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, 
amino, C r C r alkyl or C r C r alkoxy; 

r 12 is hydrogen, halo, hydroxy, amino, nitro, Ci^aikyl, Ci^alkyloxy, trifluoromethyl, 
^(Ct^alkyOamino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

r 13 is hydrogen, Chalky], arylC 2 .6alkenediyl, furanylcarbonyl, naphtalenykarbonyl, 
-C(0)phenylR 9 , Cf^alkylaminocarbonyl, aminosulfonyl, arylaminosulfonyl, 
aminosulfonylamino, di(C|^alkyl)aminosulfonylamino, arylaminosulfonylamino, 
aminosulfony1aminoC,^alky], di(Cf^aIkyI)aminosulfonylaminoCi.6alkyl, 
arylaminosulfonylaminoCi^alkyl, di(Ci^kyI)aminoCi.6alkyI, 
Cj.i^alkylsulfonyl, di(C|6alkyl)aminosulfony), trihaloC|.calkylsu]fonyl, 
di(aryl)C|.6alkylcarbonyl, thiophenylCi^alkylcarbonyl, pyridinylcarbonyl or 
arylQ_ 6 alkylcarbonyl 
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wherein each R 9 is independently selected from phenyl; phenyl substituted with 
one, two or three substituents independently selected from halo, amino, Cj^alkyl, 
Cj.$a]kyloxy, hydroxyCi^alkyl, hydroxyCi^alkyloxy, aminoCMalkyloxy, 
di(C i ^alkyl )ami noC M a ' 'ox y , di (C \ ^al ky l)ami noC j ^al kyl , 
di(C j .6alkyl)aminoCi_6aJkyl(C^$alkyl)aminoC| .6alkyl , 
hydroxyCj^alkylpiperazinylCMalkyl, Ci^alkyloxypiperidinylCi^aJkyl, 
hydroxyCMalkyloxyCj^alkylpiperazinyK CMalkylpiperazinylCi^alkyl, 
diChydroxyCj^alkyOaminoCi^alkyl, pyrrolidinylCMalkyloxy, 
morpholinylC^alkyloxy, or morpholinylCi_4alkyl; thiophenyl; or thiophenyl 
substituted with di(C M alkyl)aminoCi_4alkyloxy, di(Ci.6alkyl)aminoCi. 6 alky], 
di(Ci.6alkyl)aminoC). 6 alkyl(C|^aIkyl)aniinoCi.6alkyl t pyrrolidinylCi^alkyloxy, 
Ci^alkylpiperazinylCMalkyl, di(hydroxyCMalkyl)aminoCi.4alkyl or 
morphol i nylC j .4 al ky loxy . 

R 14 is hydrogen, hydroxy, amino, hydroxyC].6alkyl, C^alkyl, Ci_<$alkyloxy, 
arylCi^alkyl, aminocarbonyl, hydroxycarbonyl, aminoCj^lkyl, 
aminocarbonylCi^atkyl, hydroxycarbonylCi^alkyl, hydroxyaminocarbonyl, 
Ci.6alkyloxycarbonyl, Ci^alkylarninoCj^alkyl or di(C|.6alkyl)aminoCi_ 6 alkyl; 
when R 13 & R 14 are present on the same carbon atom, R 13 & R 14 together may fonn a 
bivalent radical of formula 
C^-NHCHz-NR 10 - (a-1) 
wherein R ,0 is hydrogen or aryl; 
when R 13 & R 14 are present on adjacent carbon atoms, R 13 & R 14 together may form a 
bivalent radical of formula 
=CH-CH<:H-CH= (b-1); 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Ci^alkyl, Q^alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyh 

38. The compound of claim 37 that is 
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O 




H 




n 




o 





06 




II 




wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 
K 

R 2 ) \ ,1 0 



R 3 



X \\ H 11 5 



wherein <fc, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 
39. A compound of the formula : 
R 1 

\ U If" 

O 



o 



R14 

^|(CH 2 ) n 



V IN Js" \ ' 1 \ 

r\ \y ^ 



(CH 2 ) ffr N- iL -(CR 13 2 ) t -f A 



15 




(6) 



or a pharmaceutical^ acceptable salt thereof, wherein 
<D is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
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n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 



m is 0 or 1 and when m is 0 then a direct bond is intended; 



t is 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended; 



Q is nitrogen or 



\ , or 



CH 



X is nitrogen or 




Y is nitrogen or ^ ; 

R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, 

heterocyclyl, CrC 8 -cycloalkyl, heteroaryl, Ci-C r akyl f haloalkyl, Ci-C 7 -alkenyl, Ci-C 7 -alkynyl, 
Ci-Cracyl, C r C 7 -alkyl-aryloxy, Ci-C 7 -aIkyl-arylsulfanyl, C i -Cy-a t kyi-a ryl su If iny 1 1 Ci-C 7 -alkyl- 
arylsulfonyl, Ci-C r alkyl-arylaminosulfonyl, CrC r atkyl-arylamine, Ci-£ r alkynyl-C(0)-amine, C r 
C 7 -alkenyl-C(0)-amine, C r C r alkynyI-R 9 , Ci-C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, 
amino, Ci-C^alkyl or CpCralkoxy; 

R 12 is hydrogen, halo, hydroxy, amino, nitro, Ci^alkyl, Q^kyloxy, trifluoromethyl, 
di(Ci^alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

-L~ is a direct bond or a bivalent radical selected from Ci^alkanediyl, 
Ci^alkanediyloxy, amino, carbonyl or aminocaibonyl; 

each R 13 is independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 

R 14 is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Ci^alkyl, Ci^alkyloxy, 
arylCi^alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi^alkyl, 
aminocaibonylQ^alkyl, hydroxycarbonylC^kyl, hydroxyaminocarbonyl, 
Ci. 6 alkyloxycarbonyl, Ci^alkylaminoCi^alkyl or di(Ci.6alkyl)aminoCi^alkyl; 

R 15 is hydrogen, C^alkyl, C 3 -iocycloa]kyl, hydroxyC^lkyl, C^alkyloxyC^alkyl, 
di(Ci. 6 alkyl)aminoCi^alkyl or aryl; 




is a radical selected from 
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(a-49) (a-50) 

wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 6 and R 7 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloC t . 6 alkyl; trihaloCealkyloxy; Ci^alkyl; Cualkyl substituted with aryl and 
C 3 .iocycloalkyl; C^lkyloxy; Ci^alkyloxyC 1 . 6 alkyloxy; Ci-ealkylcarbonyl; 
Ct.6alkyloxycarbonyl; Ci. 6 alkylsulfonyl; cyanoCj^ialkyl; hydroxyCi-ealkyl; 
hydroxyCi-^alkyloxy; hydroxyCi^alkylamino; aminoCi.6alkyloxy; 
di(Ci. 6 alkyl)aminocarbonyl; di(hydroxyCi- 6 alkyl)annno; (aryl)(Ci.6alkyl)amino; 
diCCi-ealkyOaimnoCi^alkyloxyidiCCi^ky^anrinoC^alkylainino; 
^(Ci^dkylJaminoCi^alkylaminoCi-fialkyl; arylsulfonyl; arylsulfonylamino; 
aryloxy; aryloxyCi-galkyl; arylC 2 ^alkenediyl; di(Ci^alkyl)amino; 
di(Ci^alkyl)armnoCi. 6 alkyl;di(Ci^alkyt)aimno(Ci^alkyl)amino; 

di(Ci.6alkyl)amino(Ci-6alkyl)aminoCj.6alkyl; 

di(Ci. 6 all£yl)aminoC ! .6alkyl(C 1 ^alkyl)amino; 

di(Ci.6alkyl)aimnoCi.6alkyl(Ci.6alkyl)aminoC|^alkyl; 

anunosulfonylamino(Ci-6alkyl)amino; 
arninosulfonylamino(Ci^alkyl)aminoCi.6alkyl; 
d^(Ci.6alkyl)armnosulfonylamino(Ci^alkyl)amino; 

dj(Ci. 6 alkyl)aimnosulfonylarmno(Ci.6alkyl)aminoCi.6alkyl; cyano; thiopbenyl; 
thiophenyl substituted with di(Ci.6alkyl)aminoCj.6alkyl(Ci.6alkyl)arninoCi. 6 alkyl, 
di(Ci^alkyl)aminoCi-6alkyl, Cj-ealkylpiperazinylCi-ealkyl, 

hydroxyC j _ 6 alkylpiperazinylCi. 6 alkyl, 
hydroxyCi^aJkyloxyCi.6alkylpiperazinylCi-6alkyl, 
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di (Ci .6alkyi)aminosulfonylpiperazinylC j^alkyl , 

C^alkyloxypiperidinyl, C^alkyloxypiperidinylCi^alkyl, morpholinylCi^lkyl, 
hydroxyCi. 6 alkyl(C 1 ^alkyl)aminoC 1 . 6 alkyl, or di(hydroxyC 1 . 6 alkyl)aminoCi. 6 alkyl; 
furanyl; furanyl substituted with hydroxyCj^alkyl; benzofuranyl; imidazoly]; 
oxazolyl; oxazolyl substituted with aryl and Ci^alkyl; Ci^alkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyrrolyl; piperidinylCi^alkyloxy; morpholinyl; Ci^alkylmorpholinyl; 
morpholinylCi^alkyloxy; 

morpholinylCi.^alkyl; morpholinylCi^alkylamino; 
morpholinylCj^alkylaminoC^ealkyl; piperazinyl; C^alkylpiperazinyl; 
Ci.6alkylpiperazinylCi.6alky]oxy; piperazinylCi^alkyl; 

naphtalenyIsulfonylpiperazinyl;naphtalenylsulfony]piperidinyl; naphtalenylsulfonyl; 
Ci-6alky]piperazinylCi^alkyl; Ci.6alkylpipeimmylCj.$alkyIaniino; 
Ci^alkylpiperazinylCi.6alkylaminoCi^alkyl; Ci^alkylpiperazinylsulfonyl; 
aminosulfonylpiperazinylCi^alkyloxy; aminosulfonylpiperazinyl; 
aminosulfonylpiperazinylCi^alkyl; di(Cj.<^kyl)aminosulfony]piperazinyl; 

di(Ci_6aIkyl)aminosulfonylpiperaz^ 

hydroxyCi^alkylpiperazinylCi^alkyl; Cj^alkyloxypiperidinyl; 

Ci^alkyloxypiperidinylCi^alkyl; piperidinylaminoCi^alkylamino; 

piperidinylamiiioCi^aJkyJaminoCi^alkyl; 

(C i ,6alkylpiperidinyJ)(h y droxyCi ^alkyl)aminoC j ^alkyl amino ; 

(Ci^alkylpiperidinyl)(hydroxyCi^alkyl)aminoCj^alkylairun 

hydroxyCi^alkyloxyCi.^alkylpiperazinyl; 

hydroxyCi^alkyloxyCi^alkylpiperazinylCt^alkyl; 

(hydroxyCi^alkyl)(Ci^alkyl)amino; (hydroxyCi-ealkylXCj^alkyOaminoCi.ealkyl; 
hydroxyCi^alkylaminoCi^alkyl; di(hydroxyCi^alkyl)aminoCi-5alkyl; 
pyrrolidinylCi^alkyl; pyrrolidinylC^^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from C|.6alkyl or trihaloCi^kyl; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or aryl; pyrimidinyi; 
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCi^alkyl; 
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
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independently selected from halo, amino, nitro, Chalky!, Cj^alkyloxy, 
hydroxyCi. 4 alkyl, trifluoromethyl, trifluoromethyl ox y, hydroxyCMalkyloxy, 
CMalkylsulfonyl, Ci-4alkyloxyC,. 4 aIkyloxy, C M alkyloxycarbonyl, 
aminoCMalkyloxy, 

di(C 1 .4alkyl)aminoCMalkyloxy, di(C 1 . 4 alkyl)amino ) di(C M alkyl)aminocarbonyl, 
di(C M alkyl)aranoCi^alkyl,di(C M ^^^ 
(h(C M alkyl)amino(CMalkyl)ajmno^ 
di(CMalkyl)aminoCMalkyl(Ci-4alkyl)aniino, 

(u(C|.4alkyl)aminoCMalkyl(CMalkyl)aminoCi.4alkyl, 
aminosulfonylamino(C j.4alkyl)amino, 
aininosulfonylamino(Ci_4alkyl)aminoCi-4alkyl, 
di(C|.4alkyl)aminosulfonylamino(CMalkyl)amino, 
di(CMalkyl)aminosulfonylamino(Ci. 4 alkyl)aminoCi.6alkyl, cyano, 
piperidinylCMalkyloxy, pynolidinyJC^alkyloxy; aminosulfonylpiperazinyl, 
aniinosulfonylpiperazinylC^alkylditCMalkyOaminosulfonylpiperazinyl, 
di(C M alkyl)aminosulfonylpiperazinylC 1 .4alkyl, hydroxyC M alky1piperazinyl, 
hydroxyCMalkylpiperazinyiCMalkyl,CMalkyloxypiperidinyl, 
C w alkyloxypipericBnylCMalkyl,hydroxyCMalkyloxyC M alkylpiperazinyl, 
hydroxyCMalkyloxyCi^alkylpiperazinylC M alkyl, 
(hytoxyC M alkyl)(CMalkyl)ajmno,(hyto 

di(hydroxyC M alkyl)amino, di(hydroxyCMalkyl)aminoCMalkyl, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyrrolidinylCt^alkyl, pyrrolidinylCt^alkyloxy, 
morpholinyl, morpholinylCi^alkyloxy, morpholinylCi^alkyl, 
moipholinylC M alkylamino, morpholinylC M alkylaimnoCi. 4 alkyl, piperazinyl, 
C^alkylpipeiazinyl, Ci. 4 alkylpiperazinylCi_ 4 alkyloxy, piperazinylC M alkyl, 
CMallcylpiperazinylCMalkyl,CMalkylpiperazinylCi^alkylamino, 
C M alkylpiperazinylC M alkylaininoCi^alkyl,tetrahydn)pyrimidinylpiperaz 
tetrahyo^opyrimidinylpiperazinylCMalkyl, piperidinylaminoCi^alkylamino, 
piperidinylaminoC^alkylaminoCi^alkyl, 
(Cualkylpiperidiny!)(hydroxyCMalkyl)animoCMa]kylamino, 
(CMalkylpiperidinyl)(hydroxyCMalkyl)am^ 

pyridinylC^alkyloxy, hydroxyCMalkylamino, hydroxyCi. 4 alkylaminoC M alkyl, 
di(CMalkyl)aininoCMalkylanMno t aininothiadiazolyl, 
aminosulfonylpiperazinylCi^alkyloxy, or thiophenylCi^alkylamino; 
each R 6 and R 7 can be placed on the nitrogen in replacement of the hydrogen; 
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aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, C^alkyl, Ci^alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 



40. 



The compound of claim 39 that is 







N f v=5a/ HN-OH 





8 



HN-OH 




o. 





h"°V t ""n 




"XX 




a 




a 





-Via 
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H 



wherein the terminal hydroxamic acid moiety (-C(OWH-OH) is replaced with 




wherein <D, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claiml. 
41 . A compound of the formula: 
R 1 



O 



R 



14 



or a pharmaceutically acceptable salt thereof, wherein 
(D is -NH 2 or -OH; 
R 1 isHor as defined in claim 1; 
R 2 , R 3 r and R 4 are as defined in claim 1; 
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n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 



t is 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended; 
Q is nitrogen or ^ — CR CH \ 



X is nitrogen or 




9. 



Y is nitrogen or 



Z is nitrogen or 



R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, 

heterocyclyl, CrCs-cycloalkyl, heteroaryl, C r C r akyl, haloalkyl, Ci-C r alkenyl, C r C r alkynyl, 
C r C 7 -acyl, C r C 7 -alkyl-aryloxy, C r C 7 -alkyl-arylsulfanyl, Ci-Cr-alkyl-arylsulfinyi, Ci-C r alkyl- 
arylsulfonyl, Ci-C^aikyl-arylaminosuifonyl, C r C7-alky1-arylamine, Ci-C 7 -alkynyl-C(0)-amine r C r 
C 7 -alkenyl-C(0>-amine, Ci-C r alkynyl-R 9 , Ci-Cralkenyl-R 9 wherein R 9 is hydrogen , hydroxy, 
amino, C r C r alkyl or Ci-C r alkoxy; 

R 12 is hydrogen, halo, hydroxy, amino, nitro, Chalky!, Q^alkyloxy, trifluoromethyl, 
di(Ci^alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

-L~ is a direct bond or a bivalent radical selected from C^alkanediyl, 
C^alkyloxy, amino, carbonyl or aminocarbonyl; 

each R 13 independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 

R 14 is hydrogen, hydroxy, amino, hydroxyCj^alkyl, Chalky!, C^ajkyloxy, 
arylCi^alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi^alkyl, 
aminocarbonylCi.6alkyl hydroxycarbonylCi^alkyl, hydroxy aminocarbonyl, 
Ci.^alkyloxycarbonyl, Ci^alkyJaminoCi^alkyl or di(Ci.<^kyI)aminoCi.6alkyl; 




is a radical selected from 




(a-l) 



(a-4) 
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(a-49) (a-50) < a ~ 51 ) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloC|.6alkyl; trihaloC^alkyloxy; Ci^alkyl; Ci^alkyl substituted with aryl and 
C3-iocycloalkyl; Ci- 6 alkyloxy; C^alkyioxyCi^alkyloxy; C^alkylcarbonyl; 
Ci. 6 alkyloxycart>onyl; Ci^alkylsulfonyl; cyanoCi^alkyl; hydroxyCi^alkyl; 
hydroxyC]-6alkyloxy; hydroxyCi^alkylamino; aminoCi_ 6 alkyloxy; 
di(Ci^alkyl)aminocarbonyl; di(hydroxyCi_ 6 alkyl)amino; (aryl)(Ci^alkyl)amino; 
di(Ci-6alkyl)aminoCj^a]kyloxy; diiCi^alkyOaminoC^^alkylamino; 
di(Ci^kyl)aminoCi.6alkylaniinoCi^a]kyl; arylsulfonyl; arylsulfonylamino; 
aryloxy; aryIoxyCj. 6 alkyl; ary!C 2 -6alkenediyl; di(Ci. 6 alkyl)amino; 
di(Ci.6alkyl)aminoCi. 6 alkyl; diCCi^alkyOaminoCCj^alkyOamino; 
di(Ci.6aikyl)arnino(Ci^alkyl)aminoCi^alkyl; 
di (Ci .6alkyl)aminoC i^alkyl( c i-6alkyl)amino; 
di(Ci^kyl)aminoCi^alkyl(Ci-6alkyl)aminoCj.6alkyl; 
aminosuifonylamino(Ci^alkyl)amino; 
aminosulfonylamino(C]-6alkyl)aniinoC \ .$alkyl; 
di(Ci.6alkyl)aminosulfonylamino(Ci.<5alkyl)amino; 
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di(Ci^kyl)aminosulfonylaim^ cyano; thiophenyl; 

thiophenyl substituted with di(Ci^alky1)aminoG^alkyl(Ci.6alkyl)anunoCi^alkyl, 
di(Ci.6alkyl)aminoCi^alkyl, Ci^alkylpiperazinylCj^alkyl, 
hydroxyC ] .ealkylpiperazinylC t ^alkyl , 
hydroxyCi^kyloxyCi^alkylpiperazinylCi^alkyl, 
di(Ci^alkyl)aminosulfonylpiperazinylCi.6alkyl, 

Cj^alkyloxypiperidiny), Ci. 6 a]kyloxypiperidinylCi.6alkyl, morpholinylCi^alkyl, 
hydroxyCj^alkylCCi^alkylJaminoC^alkyl, or di(hydroxyCi r6 alkyl)aminoCi^alkyl; 
furanyl; furanyl substituted with hydroxyCi^aikyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyl substituted with aryl andCj^alkyl; Ci^alkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyrrolyl; piperidinylCi^lkyloxy; morpholinyl; Ci^alkylrnorpholinyl; 
morpholinylCi-6alky!oxy; 
morpholinylCi_6alkyl; morpholinylCi^alkylamino; 
moTpholinylCi^alkylaminoCi^alkyl; piperazinyl; Ci^alkylpiperazinyl; 

C i . 6 alkylpiperazinylC j^alkyloxy ; piperazinylCi .<$alkyl ; 

naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl; 

C^lkylpiperazinylCi-salty^^^ 

Ci. 6 alkylpiperazinylCi^alkylan^^ 

aminosulfonylpiperazinyiCi.6alkyloxy; aminosulfonylpiperazinyl; 

aminosulfonylpiperazinylCi.oalkyI; di(Ci. 6 alkyl)aminosu]fonylpiperazinyl; 

diCCi^alkyOaminosulfonylipiperazinylCi^alkyl; hydroxyC^alkylpiperazinyl; 

hydroxyC]. 6 alkylpiperazinylCi.6alkyl; C^alkyloxypiperidinyl; 

Q ^alkyloxypiperidinylCi^alkyl; piperidinylaminoCi^alkylamino; 

piperidinylaminoC i ^alkylami noC i -$alkyl ; 

(Ci. 6 alkylpiperidinyl)(hydroxyC^^ 

(C^alkylpiperidinylXhydro^ 

hydroxyC 1 .6alkyloxyCi-6aIkylpiperazinyl; 

hydroxyCi^alkyloxyC^alkylpiperazinylCi^alkyl; 

(hydroxyCi.ealkylXCi^lkyl)^ 
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hydroxyCi.6alky!aminoC,^alkyl;di(hydrox^i^lkyl)aminoCi. 6 alkyl; 
pyrrolidinylCi^alkyl; pyrrolidinylC lr6 alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ciigalkyl or trihaloCi-ealkyl; 
pyridinyl; pyridinyl substituted with C). 6 alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrinudinylpiperazinyl; tetrahydropyrimidinylpiperazinyiCj^alkyl; 
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Ci^alkyl, C].6alkyloxy, 
hydroxyCi^alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi. 4 alkyloxy, 
C M alkylsulfonyl, Ci^alkyloxyCMalkyloxy, Cualkyloxycarbonyl, 
aminoCi^alkyloxy, di(CUalkyl)aminoCMalkyloxy, di(Ci.4alkyl)amino, 
di(CMalkyl)aminbcarbonyl, di(C|^alkyl)aminoCi-4alkyl, 
di(Ci.4alkyl)arninoCi.4alkylaminoCMalkyl, 
&(C M alkyl)aimno<C M alkyl)anu^^^ 
diCCi^alkyDaminoCi^alkyKCMalkyOamino, 
d(Ci. 4 alkyl)aminoCi.4alkyl(C M alkyl)aminoC M alkyl, 

aminosulfonylamino(Ci-4alkyl)amino, 

aminosulfonylairuno(C t .4alkyl)arninoCMalkyl, 

di(C M alkyl)aminosulfonylarnino(C,.4alkyl)amino, 

di(Ci. 4 alkyl)aminosulfonylamino(Ci^alkyl)aminoCi. 6 alkyl,cyano, 

piperidinylC^alkyloxy.pynolichnylCMalkyloxy.aminosulfonylpiperazinyl, 

aminosulfonylpiperazinylCMalkyl, di(C M alkyl)aminosulfonylpiperazinyl, 

di(Ci.4alkyl)anunosulfonylpiDerazinylC M alkyl,hydroxyC M alkylpiperaanyl, 

hydroxyCi-4aIkylpiperazinylC i ^alkyl,C 1 . 4 alkyloxypiperidinyl, 
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C|. 4 alkyloxypiperidinylC|^alkyI, hydroxyCi^alkyloxyCi^alkylpiperazinyl, 



(hydroxyCj^alkyOCCj^alkyOamino, (hydroxyCi^alkylXCi^alky^aminoCj^alkyl, 
^(hydroxyCi^alkylJamino, di(hydroxyCi.4alkyl)aminoCi^alkyl, furanyl, furany] 
substituted with -CH=CH-CH=CH-*, pyrro]idinylC 1 . 4 alkyl > pyrrolidinylCi. 4 alkyloxy, 
morpholinyl, morpholinylCMalkyloxy, morpholinylCi^alkyl, 
morpholinylCMalkylamino, raorpholinylC^alkylaminoCi^alkyl, pjperazinyl, 
CmalkylpiperazinyljCi^alkylpiperazinylCi^alkyloxy, piperazinylC M alkyl, 
Cj. 4 alkylpiperazinylC M alkyl, C M a^ 

C i ^alkylpiperazinylCi ^alkylaminoC] ^alkyl, tefc^ydropyrimidinylpiperazinyl, 

tetrahydropyrimidinylpiperazinylCi^alkyl, piperidinylaminoCi^alkylamino, 

piperidinylamiitoC^alkylaminoCi^alkyl, 

(C M alkylpiperidtoyl)(hy<iroxy^^ 

(Ci^alky]piperidmyl)(hydrox^ 

pyridinylC]_ 4 aIkyIoxy, 

hydroxyC M aJkylamino, hydroxyCi^alkylaminoCi^alkyU 
di(Ci.4aJkyl)aminoCi^lkyIaminp,aaiinotW 
aminosulfoiiylpiperaziny]G M alkyl6xy, or thiophenylCi^alkylamino; 

each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted with one or more substituems each 
independently selected from halo, Ci^alkyl, Ci^alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

42. The compound of claim 41 that is 



hydroxyCi^alkyloxyCf^alkylpiperazinylCi^alkyl, 





HO 
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Q ^ 





wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 

wherein cd, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 
43. A compound of the formula: 

" 9 ? 14 

R 15 O 



O R 

3 € , VnA^v 13 ' 1 1 ^ 

* R 12 
or a pharmaceutical^ acceptable salt thereof, wherein 
O is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
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R 2 , R 3 , and R 4 are as defined in claiml; 
n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 

t is 0, 1 , 2> 3 or 4 and when t is 0 then a direct bond is intended; 
Q is nitrogen or ^ , CR X >or CH \ ; 



X is nitrogen or 



Y is nitrogen or C ^ ; 

^ . . -CH" 
Z is nitrogen or x ; 

R is selected from the group consisting of hydrogen, halogen, -NH 2l nitro, hydroxy, aryl, heterocyclyl, 
CrCs-cycloalkyl, heteroaryl, C r C r akyl, haloalkyl, Ci-Craikenyl, C r Cralkynyl, C r C r acyl, C1-C7- 
alkyl-aryloxy, Ci-C7-alkyl-aryIsulfanyl, C r Cr-alkyl-arylsulfinyl, C r C 7 -alkyl-arylsulfonyl, C r C 7 -alkyl- 
arylaminosulfonyl, Ci-CValkyl-arylamine, C r C r alkynyl-C(0)-amine, CrCralkenyt-C(0>amine, C r C r 
alkynyl-R 9 , Ci-Cralkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, C r C 7 -alkyl or C r Cralkoxy; 

each R 12 lydrogen, halo, hydroxy, amino, nitro, C^alkyl, Ci^alkyloxy, trifluorornethyl, 
di(Ci-6alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

each R 13 independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from ary); 

R 14 is hydrogen, hydroxy t amino, hydroxyCj^lkyl, Chalky!, C^alkyloxy, 
arylCj.^alkyl, aminocarbonyl, hydroxycarbonyl, arninoCi-^alkyl, 

aminocarbonylC^alkyK hydroxycarbonylCj^aikyl, hydroxyaminocarbonyl, 
Cj^alkyloxycarbonyl, Ci^alkylaminoCi^alkyl or di(Cj^alkyl)aminoCi^alkyl; 

R 15 is hydrogen, Chalky!, C3,iocycloalkyi, hydroxyCj^alkyl, C|.6alkyloxyC|.6alkyl, 
di(C|.6alkyl)aminoC|_6alkyl or aryl; 
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(a-49) (a-50) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 6 and R 7 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi. 6 alkyl; trihaloQ^alkyloxy; Ci^alkyl; Ci^alkyl substituted with aryl and 
C 3 .iocycloalkyl; Ci^alkyloxy; C|.6alkyloxyC|.6alkyloxy; Ci-6alkylcarbonyl; 
Ci. 6 alkyloxycarbonyl; C]. 6 alkylsulfonyl; cyanoCj^alkyl; hydroxyC^alkyl; 
hydroxyCi. 6 alkyloxy; hydroxyCi^alkylamino; aminoCi^alkyloxy; 
di(C|.6alkyl)aminocarbonyl;di(hydroxyCi.6alkyl)arnino;(aryl)(Ci. 6 alkyl)amino; 
di(Ci.6alkyl)aminoC,^alkyloxy;di(Ci- 6 alkyl)aminoC|. 6 alkylamino; 
di(Ci^alkyl)aminc<:|^alkylaminoC|-6alkyl;arylsulfonyl;arylsulfonylamino; 
aryloxy; aryloxyCi. 6 alkyl; arylC 2 -6alkenediyl; di(C|^alkyl)amino; 
diCCi.ealkyDaminoC^^alkyl; diCCi-fialkyOaminoCC^alkyOamino; 
di(Ci.6alkyl)amino(Ci.6alkyl)aminoC|.6alkyl; 
di(C i ^alkyDaminoC | ^alkyl(C i . 6 alkyl)amino; 
di(C,^salkyl)aminoC|^alkyl(C|. 6 alkyl)aminoCi^alkyl; 
aminosulfonylamino(Ci.6alkyl)amino; 
arninosulfonylamino(C|. 6 alkyl)arninoC|.6alkyl; 
di(C i ^alkyl)aminosulfonylamino(C i. 6 alkyl)amino; 

diCCLealkyOaminosuifonylaminoCCi^alkyOaminoCi-ealkyl; cyano; thiophenyl; 

thiophenyl substituted with di(Ci.6alkyl)aminoCi-6alkyl(Ci.6alkyl)aminoC|. 6 alkyl. 
di(C|.6alkyl)aminoCi^alkyl,Ci. 6 alkylpiperazinylC|^alkyl, 
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hydroxyCi^alkylpiperazinylCi^alkyl, 

hydroxyC ] ^alkyloxyC t .$alkylpiperazinylC i^alkyl, 

ditCi^alkyOaminosulfonylpiperazinylC^^alkyl, 

Ci^alkyloxypiperidinyl, Ci^alkyloxypiperidinylCi^alkyl, morpholinylCj.^alkyl, 
hydroxyCi^alkyUCi^lkyOaminoCi^aikyl, or di(hydroxyCi-6alkyl)aminoC]. 6 alkyl; 
furanyl; furanyl substituted with hydroxyC i^alkyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyl substituted with aryl and Ci-^alkyl; Ci^alkyitriazolyl; tetrazolyl; 
pyrrolidinyl; pyrrolyl; piperidinylCi^alkyJoxy; morpholinyl; Cj^alkylmorpholinyl; 
morpholinylCi-ealkyloxy; morpholinylC|.6aIkyl; jnorpholinylCj^alkylaniino; 
morpholinylCi^alkylaminoC|.6alkyl; piperazinyl; Ci^alkyl piperazinyl; 
Ci^IkylpiperazinylCi.ealkyloxy; piperazinylCi_6alkyl; 

naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl; 

Ci. 6 alky]pipera2inylC|^alkyl; Ci^alkylpiperazinylCj^alkylamino; 
Ci^alkylpiperazinylCi^aikylaminoCi^alkyl; Ci^alkylpiperazinylsulfonyl; 
aminosulfonylpiperazinylC|.^alkyIoxy; aminosulfonylpiperazinyl; 
arninosulfonylpiperazinylCi^alkyl; di(C|,6alkyl)aminosulfonylpiperazinyl; 
di^j^alkyOaminosulfonylpiperazinylCi.^lkyl; hydroxyC |. 6 alkylpiperazinyl; 
hydroxyCi^kylpiperaziTiylCi^alkyUCi^alkyloxypiperidinyl; 
Ci^alkyloxypiperidinylCi^lkyl; piperidinylaminoCf^alkylamino; 
piperidinylaminoC i .gal kylaminoC i^alky I ; 
(C i.6alkylpiperidinyI)(hydroxyQ^ 
(Ci. 6 alkylpiperidinyl)(hydroxyC|-6alkyl)^ 
hydroxyCj^alkyloxyCi^Ikylpiperazinyli 
hydrox yC j . 6 al ky lox y C j ^alkylpiperazi nylC \ -$al kyl ; 

(hydroxyCi^alkyl)(C|.6alkyl)amino; (hydroxyC|^alkyl)(Ci.6alkyl)aminoCj.6alkyl; 
hydroxyCj^alkylaminoCi^alky]; d^hydroxyCj.ealkyOaminoCi^alkyl; 
pyrrolidinyJCi^alkyl; pyrroJidinylCi^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Chalky! or trihaloCj^alkyl; 
pyridinyl; pyridinyl substituted with Cj^alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinyIpipera2inylCi^alkyl; 

quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, C^alkyl, C^^alkyloxy, 
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hydroxyC]«4aIkyl, trifluoromethyl, trifluoromethyloxy, hydroxyQ^alkyloxy, 
Cj^alkylsulfonyl, Ci^alkyloxyCMalkyloxy, Cj^aJkyloxycarbonyl, 
aminoCi^alkyloxy, di(Ci. 4 alkyl)aminoCi-4a]kyloxy, di(CMalkyl)amino, 
di(C [. 4 aIkyl)aminocarbonyl , di(C \ ^alkyl)ami noC | . 4 alky 1 , 
di(C i . 4 alkyI)aminoC \ ^alkylaminoC | . 4 alkyl , 

di(CMa!kyl)amino(C|.4alkyl)amino, diCCi^alkylJaminoCCi^alkyOaminoCi^alky], 

di(CMalkyI)aminoCi^alkyl(CMaJky])amino, 

di(Ci.4alkyl)aminoCi^alkyl(CMalkyl)aminoC].4aIkyl, 

aminosulfonylamino(Ci4aIkyl)amino, 

aminosulfonylaminofCi^alkyOaminoCj^alkyl, 

di(Ci.4alkyl)aminosulfonylarnino(C|^alky))amino f 
di(Ci^aIkyl)aminosulfonylamino(CMalky])aminoC|.6a!ky], cyano, 
piperidinylCMalkyloxy, pyrrolidinylCi^alkyloxy, aminosulfonylpiperazinyl, 
aminosuIfonylpiperazinylCMa]ky],di(C|. 4 aJkyl)aminosulfonylpiperazinyl, 
diCCi^alkyOaminosulfonylpiperazinylCi^alkyl, hydroxyCi^alkylpiperazinyl, 
hydroxyC M alkylpiperazinylC].4alkyl, Ci^alkyloxypiperidinyl, 
Ci. 4 aIky!oxyp!peridinylC|_ 4 a^ 
hydroxyCi.4alkyloxyC M alkylpiperazinylC|. 4 alkyl, 
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(hydroxyCi^alkylXCi^alkyOamino, (hydroxyCMalkyOCd^alkyOaminoCuAaJkyl, 
di(hydroxyCMalkyl)amino, di(hydroxyCMa]kyl)aminoCi_4alkyl t furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyrrolidinylCi^alkyl, pyrrolidinylCt^alkyloxy, 
morpholinyi, morpholinylC M alkyloxy, morpholinylCj. 4 alkyl, 
morpholinylCi. 4 aIkylamino, morpholinylCi^alkylaminoCMalkyl, piperazinyl, 
C|-4alkylpiperazinyi,Ci. 4 alkylpiperaziny!CMaIkyloxy, piperazinylQ^alkyl, 
C j ^alkylpiperazinyiC i_ 4 alkyl, C | ^alkylpiperazinylC i^alkyl amino, 
Cj_4alkyIpiperazinyIC|>4alkylaminoCi-6 a lkyl, tettahydropyrimidinylpiperazinyl, 
tetrahydropyrimidiny Ipipcraziny IC j . 4 alkyl , piperidiny laminoC j . 4 al ky lamino , 
piperidinylarainoCi^alkylaminoCM^kyl, 
(C|. 4 alkylpiperidinyl)(hydroxyCMalkyl)aminoCMalkylamino, 
(CMalkylpiperidinyOChydroxyCMalkyOaminoCMalkylaminoCt^alkyl, 
pyridinylCj^alkyloxy, hydroxyCMalkylamino, hydroxyCi. 4 alkylaminoC M alkyl, 
di(Cj.4alkyl)aminoCi^alkylamino, aminothiadiazolyl, 
aminosulfonylpiperazinylCi.4alky!oxy, or thiophenylCMalkylamino; 
each R 6 and R 7 can be placed on the nitrogen in replacement of the hydrogen; 

ary] in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, C^alkyl, Ci^alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

44. The compound of claim 43 that is 
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wherein the terminal hydroxamic acid moiety (-C(OMMH-OH) is replaced with 
R 1 




wherein O, R\ R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 
45. A compound of the formula: 
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R l is H or as defined in claim 1; 

R 2 , R 3 , and R 4 are as defined in claim 1; 




i X is nitrogen or 




i Y is nitrogen or ^ ; 

i Z is nitrogen or v ; 
R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
Ca-Cs-cycloalkyl, heteroaryl, C r C r akyl, haloalkyl, C r C r alkenyl, C r C r alkynyl, C r C 7 -acyl, C } -C r 
alkyl-aryloxy, Ci-CT-alkyl-arylsulfanyl, C r C7-alkyl-arylsulfinyI, Ci-C 7 -alkyt-arylsulfonyl, C r C7-aIkyI- 
arylaminosulfonyl, Ci-C7-alkyl-arylamine, CrC r alkynyl-C(0^amine, Ci-C r alkenyl-C(0)-amine r C r Cr 
alkynyl-R 9 , C r C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, d-Cralkyl or C r C 7 -alkoxy; 

R 12 is hydrogen, halo, hydroxy, amino, nitro, Cj^alkyl, C^alkyloxy, trifluoromethyl, 
di(C]^alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

R 13 is hydrogen, hydroxy, amino, hydroxyCj^alkyl, Cj-^lkyl, Ci^alkyloxy, 
arylCi^alkyl, aminocarbonyl, hydroxycaibonyl, aminoC|.6&lkyl, 
aminocarbonylCj^alkyl, hydroxycarbonylCi^alkyl, hydroxyaminocarbonyJ, 
Ci^alkyloxycarbonyl, Ci^alkylaminoCi. 6 alkyl or di(Ci. 6 aikyl)aminoCj^alkyl; 

when Z is equal to nitrogen, then-L- is a direct bond; 

when Z is equal to ^ , then -L- is -NH- or the bivalent radical 
-Cj^allcanediylNH-; 

R 14 is hydrogen, Ci^alkyl, C^ocycloalkyl, hydroxyC^kyl, Ci. 6 aIkyloxyC 1 , 6 alkyl, 
di(Ci, 6 aIkyl)aminoC|- 6 alkyl or aryl; 
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N 




N 




H 



<a-45) 



(a-46) 



(a-47) 



(a-48) 




(a-49) 



(a-50) 



(a-51) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R 5 andR 6 are independently selected from hydrogen; halo; hydroxy; amino; nitxo; 
trihaloC^alkyl; trihaloC^galkyloxy; Cj^alkyl; Ci.^alkyl substituted with aryl and 
C3-iocycloalkyl; Ci^alkyloxy; Cj^kyloxyC^alkyloxy; Cj.^aikylcarbonyl; 
Ci^alkyloxycarbonyl; Cj^alkylsulfonyl; cyanoCj^alkyl; hydroxyCj^alkyl; 
hydroxyC^alkyloxy; hydroxyCj^alkylainino; aminoC^alkyloxy; 
di(C|-6alkyl)aminocarbonyl; di(hydroxyCi.6alkyl)anuno; (aryl)(Ci. 6 alkyl)amino; 
di(Ci.6alkyl)aminoCi.6alkyloxy; di(Ci^lkyl)aminoCi^alkylamino; 
di(C|.6alkyl)aminoCj.(>alkylaminoCi-6aJkyl; arylsulfonyl; arylsulfonylamino; 
aryloxy; aryloxyC^alkyl; arylQ^alkenediyl; di(Ct. 6 alkyl)amino; 
di(C|.6a]kyl)ajninoCi.6alkyl; di(Ci^alkyl)amino(Ci.(5alkyl)amino; 
di(Ci. 6 alkyl)amino(Ci. 6 alkyl)aminoCi.6alkyl; 
di(C^aIkyl)aminoCi. 6 a]kyl(C I .6alkyl)amino; 
^(Ci^alkyOaminoCi.galkyKC^ealkyOaminoCi^alkyl; 
aininosuIfonylamino(C^5alky])amino; 
aminosulfonylamino(C i^alkyl)aminoCi-6alkyl ; 
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di(Ci. 6 a]kyl)aminosu]fonylamino(Ci^alkyl)anuno; 

dB(Ci. 6 alkyl)aniinosulfonylamino(Cj^alky])aminoCi^alkyl; cyano; thiophenyl; 

thiophenyl substituted with d^(Ci- 6 alkyl)anunoCi^alkyl(Ci^kyl)aminoCi.6alkyl l 

di(Ci.6alkyl)aminoCi^alkyl,Ci^alkylpiperazinylCi^alkyl, 

hydroxyCi. 6 alkylpipera2inylCi.eaikyl, 

hydroxyCi.6alkyloxyCi. 6 alkylpiperazinylC]. 6 alkyJ, 

di(C] ^alkyOaminosuIfonylpiperazinylC! ^alkyl, 

Ci.oalkyloxypiperidiiiyl, Ci-galkyloxypiperidinylC^ealkyl, morpholinylCi^alkyl, 
hyaroxyC 1 . 6 alkyl(C,. < jalkyl)aminoCi. 6 aIkyl, or di(hydroxyCi^alky])aminoCi^alky]; 
furanyl; furany] substituted with hydroxyCi^alkyl; benzofuranyl; imidazoJyl; 

oxazolyl; oxazolyl substituted with aryl and Chalky!; Cj^alkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyrrolyJ; piperidinylC^alkyloxy; morpholinyl; Ci^alkytoorpholinyl; 
morphoHnylCi_6alkyloxy; 

morpholinylCi . 6 alkyl; morpholinylCi^alkylamino; 
morpholinylCi. 6 alkylaminoCi. 6 aIkyl; piperazinyl; Cj^alkylpiperazinyJ; 
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Ci. 6 alkylpiperazinylC I . 6 alkyloxy; piperazinylCi^alkyl; 

naphtalenylsulfonylpipei^jnyl;naphtalenylsu]foTiylpiperidinyl;naphtalenylsulfon> 
C l . 6 alkylpiperazinylC ) _ 6 aJkyl ; Ci-6alkylpiperazinyICi . 6 alkyIamino; 
Ci.6alkylpiperazinylCt.6alkylamdnoCi^alkyl; Ci^alkylpiperazinylsulfonyl; 
aminosulfonylpiperazinylCi^aJkyloxy; aminosulfonylpiperazinyl; 
aminosulfonylpiperazinylCi.6alkyl;di(Ci^alkyl)aminosulfony]piperaziny]; 
^(Ci^alkylJaininosuIfonyJpiperazinylC^alkyUhydroxyCi.ealkylpiperazinyl; 
hydroxyCi^alkylpiperazinylCi-ealkyl; C^alkyloxypiperidinyl; 
Ci^alkyloxypiperidinylCi^alkyl; pipericunylaminoCi . 6 alkylamino; 
piperidinylaminoCi^alkylaininoC^ealkyl; 
(Ci^alkylpiperidinyl)(hydroxyC w alkyl)aniinoCi.6alkylamino; 
(Ci^kylpiperidinyl)(hydroxyC w alkyl)aminoC 1 ^alkylaminoCi.6alkyl; 
hydroxyCi^alkyloxyCi^alkylpiperazinyl; 
hydroxyCi-ijalkyloxyC^fialkylpiperaziiiylC^alkyl; 

(hydroxyC,.6alkyl)(Ci. 6 alkyl)amino; (hydroxyCi.6alkyl)(Ci^alkyl)aminoCi. 6 alkyl; 
hydroxyCi.6dky]aminoCi. 6 alkyl;di(hydroxyCi^kyl)aminoCi. 6 alky]; 
pyrrolidinylCi^alkyl; pyrrolidinylCi. 6 alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ci^alkyl or trihaloCi. 6 alkyl; 
pyridinyl; pyridinyl substituted with C^alkyioxy, aryloxy or aryl; pyriraidinyl; 
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCi .6alkyl; 
quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, CmjaJkyl, C^alkyloxy, 
hydroxyCi^alkyl, trifluoromethyl, nifluoromethyloxy, hydroxyC M alkyloxy, 
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C M alkylsulfonyl, C 1 . 4 alkyloxyC M alkyloxy, C M alkyIoxycarbonyl, 
aminoC M alkyloxy, di(CMalkyl)aminoCMalkyloxy, di(C M alkyl)amino, 
di(Ci. 4 alkyl)anunocarbonyl, di(Ci.4alky])aminoCi. 4 alJcyl s 
di(Ci.4alkyl)aminoC M alkylaminoCi^alkyl, 

di(C M alkyl)amino(Ci. 4 alkyl)amino, di(Ci. 4 ajkyl)amino(CMalkyl)aminoCi. 4 alkyl, 

di(Cj^alkyl)aminoCi-4alkyI(C M alky])amino, 

di(Cj. 4 a]kyl)aminoCi. 4 alkyl(C M alky])aminoC M alky], 

aminosulfony]amino(C M alky])amino, 

aminosulfonylamino(C M alky])aminoCi. 4 alkyl, 

di(C|. 4 alkyl)aminosulfonylamino(CMaI]cyJ)amino, 

di(C,. 4 a]kyl)aminosulfonylamino(Ci- 4 alkyl)aminoC I -6aJkyl, cyano, 

piperidinylC M aJkyJoxy, pyrraIidinyICi. 4 aJkyloxy, aminosulfonylpiperazinyl, 

anunosulfonylpiperazinylC M alkyl, di(Ci^alkyl)aminosulfonylpiperazinyl, 

diCCmalkyOaminosulfonylpiperazinylCi^alky], hydroxyC M alkylpiperazinyl, 

hydroxyCi^alkyJpiperazinylC M alkyl,C M alkyloxypiperidinyl, 

C M alkyloxypiperidinyIC M aIkyJ,hydroxyCMalkyloxyC 1 . 4 alkylpiperazinyI, 
hydroxyC M alkyloxyC 1 ^alky]piperazinylCi. 4 alkyl, 

(hydroxyCMalkyO^^alkyOamino^hydroxyC^^lkyOfCMalkyDaminoCi^alkyl, 
di(hydroxyC M alkyl)amino, di(hydroxyCi. 4 alky])aminoC M alkyl, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyrrolidinylCj^alkyl, pyrrohdinylC w alkyloxy } 
morpholinyl, morpholinylC M alkyloxy, morpholinylCi. 4 aIkyl, 
morpholinylC M alkylarnino, morpholinylC M alkylaminoC M a]kyl, piperazinyl, 
C]^alkyIpiperaziny],C 1 . 4 aIkylpiperazinylCi. 4 alky]oxy > piperazinylCi^alky], 
C^alkylpiperazinylCj^alkyl, Ci. 4 alkylpiperazinylC w alkylamino, 
Ci^alkylpiperazmylCi^alkylaminoC^a^^ 
tetrahydropyrimidinylpiperazinylC M ^^^ 
piperidinylaminoCi^atkylaminoCj ^alkyl, 
(C M alkylpiperidinyl)(hydtoxyCMalkyl)amjnoC M alkylamino, 

(Ci. 4 alkylpiperidinyl)(hydroxyCj^alkyl)anunoCj4alkylaimnoCi. 4 alkyl, 
pyridinylCualkyloxy, 

hydroxyCi. 4 alkylamino, hydroxyCi. 4 aIky]aminoC M alkyl, 
di(C i. 4 alkyl)aminoCMalkylamino, aminothiadiazolyl, 
aminosulfonyIpiperaziny]C M aJkyJoxy, or thiophenylC M alkylamino; 
each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 
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aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Ci^alkyl, C^alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

46. The compound of claim 45 that is 
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n d12 



R 1 



R3^|V H ^ 7 )_N-(CH 2 ) t --( N— L— (a) 
R <j> ^-Y |!| Z~(CH 2 ) m 

or a pharmaceutically acceptable salt thereof, wherein 

O is -NH 2 or -OH; 

R 1 is H or as defined in claim 1 

R 2 , R 3 , and R 4 are as defined in claim 1; 

n is 0, 1 , 2 or 3 and when n is 0 then a direct bond is intended; 
rn is 0, 1, 2 or 3 and when m is 0 then a direct bond is intended; 

t is 0 or 1 and when t is 0 then a direct bond is intended; 

/ / 

CR CH 

Q is nitrogen or ^ 

X is nitrogen or ^ ; 

Y is nitrogen or 
Zis -CH 2 - or-O-; 

R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, heterocyclyl, 
CrCs-cycloalkyl, heteroaryl, C r C r akyl, haloalkyl, Ci-C r alkenyl, C r C r alkynyl, C r C r acyl, C r C r 
alkyl-aryloxy, CrCy-alkyl-arylsulfanyl, Ci-Cy-alkyl-arylsulfinyl, C r C 7 -alkyl-aryisulfonyl f C r C7-alkyl- 
arylaminosulfonyl, C r Cralkyl-arylamine, C r Cralkynyl-C(0)-amine, Ci<Valkenyl£(0)-amine, C1-C7- 
alkynyl-R 9 , C r C r alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, C r C r alkyl or Ci-C 7 -alkoxy; 

R 12 is hydrogen, hydroxy, amino, hydroxyCt^alkyl, Ci^alkyl, Ci^alkyloxy, 
arylCt^lky!, aminocarbonyl, hydroxycarbonyl, aminoCj^alkyl, 
aminocarbonylCi^alkyl, hydn>xycarbonylCi.$alkyI t hydroxyaminocarbonyl, 
Ci^alkyloxycarbonyl, Ci^alkylaminoC^lkyl or di(Ci^alkyl)aminoCi.6alkyl; 

-L- is a bivalent radical selected from C^alkanediyl, carbonyl, sulfonyl, or 
Ci^alkanediyl substituted with phenyl; 



-© • 

is a 



radical selected from 
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wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R s and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi. 6 allcyl; trihaloCi. 6 alkyloxy; d. 6 alkyl; Ci.6alkyl substituted with aryl and 
C 3 .iocycloalkyl; Ci. 6 alkyloxy; Ci. 6 alkyloxyC|.6alkyloxy; Ci. 6 alkylcarbonyl; 
Cj^alkyloxycarnonyl; C». 6 alkylsulfonyl; cyanoC^alkyl; hydroxyC|. 6 a!kyl; 
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hydroxyCi.^lkyloxy; hydroxyCj^alkylamino; aminoC|^alkyloxy; 
di(Ci.(>alkyl)aminocarbonyl; di(hydroxyCi-6a]kyl)amino; (aryl)(Ci. 6 a]kyl)amino; 
di(C].6alkyl)ammoC|.6alky]oxy; di(C|^alkyl)aminoCi. 6 a]kylamino; 
di(Ci.6alkyI)aminoCi. 6 alky)aminoCi^a]kyl; arylsulfonyl; arylsulfonyiamino; 
aryloxy; aryloxyCj^alkyl; arylC2^a'kenediyl; dj(C|.6alkyl)ainino; 
di(C).6alkyl)aminoCi.6alkyl; di(Cj.6alky])amino(Ci.6alkyl)amino; 

di(Ci^alkyl)amino(C|^alkyl)aminoC|^alkyl; 

di (C i^al ky l)aminoC j _$alkyl(C j .^alkyl )amino; 

di(Ci^alkyl)aminoC i^alkyKC ] . 6 alkyl)aminoC | . 6 alkyl ; 

aminosulfonylamino(C|.6alkyl)amino; 

aminosulfonylamino(Ci.6alkyI)aminoC]^a)kyl; 

di(Ci.6alkyl)aminosulfonylamino(Cj^alkyl)amino; 

di(Ci^alkyl)aminosulfonylamino(Ci^alkyl)aminoCj. 6 alkyl; cyano; thiophenyl; 
thiophenyl substituted with di(C I . 6 a]kyl)aniinoCi.6a]ky)(C|.6a]kyl)aminoCi.6alkyl> 
di(C|.6alkyl)aminoCi.6alky], Ci^alkylpiperazinylCt^alkyl, 
hydroxyC j _ 6 al kylpiperazinylC i.ealkyi, 
hydroxyCi^alkyloxyCi^alkylpiperazinylCi-^a^yl, 
di(Ci-6aIkyl)aminosulfonyIpiperazinylC|.6alkyl, 

Ci^alkyloxypiperidinyl, Cj^alkyloxypiperidinylCi^alkyl, morpholinylCj^alkyl, 
hyclroxyCi.6a]kyl(Cj.6alkyl)aminoCi.6a)kyl, ordi(hydjroxyC 1 .6aIky])aniinoC|. 6 a]kyl; 
furanyl; furanyl substituted with hydroxyCj-^alkyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyl substituted with aryl and Ci^alkyl; Ci^alkyltriazolyl; tetmolyl; 
pyrroiidinyl; pyrrolyl; piperidinylCj^lkyloxy; morpholinyl; Ci_ 6 alkylmorpholinyl; 
morpholinylCi.6alkyIoxy; 
morpholinylCi^alkyl; morpholinylCi^alkylamino; 
morpholinylCi^alkylaminoCi^alkyl; piperdzinyl; Cj^alkylpiperazinyl; 

Ci-ealkylpiperazinylCi^alkyloxy; piperazinytCi. 6 alkyl; 

naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphialenylsulfonyl; 
C]. 6 alkylpiperazinylCj-6alkyl; Ci^alkylpiperazinylCt. 6 a)ky1amino; 
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Cj.6alkylpiperazinylCi.6alkyIaminoCi. 6 alkyI; Cj^alkylpiperazinylsulfonyl; 
aminosulfonylpiperazinylCi^alkyloxy; aminosulfonylpiperazinyl; 
aminosulfonylpiperazinylCi^alkyl; di(C|.6alkyl)aminosuIfonylpiperazinyl; 
di(Cu6alkyl)aminosulfonylpiperazinylCi.6alkyl; hydroxyC^alkylpiperazinyl; 
hydroxyC|.6alky)piperazinylC|_6alkyl; C|.(>alkyloxypiperidinyl; 
C i ^alkyloxypi peridinylC \ .$alkyl ; piperidinylaminoCi ^alkylamino; 
piperidinylaminoCj.ealkylaminoCi.ealkyl; 
(Cj.6alkylpiperidinyl)(hydroxyC 1 . 6 alkyl)aminoC 1 .6alkylamino; 
(C^6alkylpiperidiny])(hydroxyC^6a!kyl)aminoC^6alkylaminoC].6alkyI; 
hydrox yC ] ^al k y lox yC i .^alkylpi per azi nyl; 
hydfoxyCi^a]kyIoxyCi. 6 alkyIpiperazinylCi^alky]; 

(hydroxyC,. 6 alkyi)(Ci.6alkyl)amino; (hydroxyC|.6alky!)(Ci. 6 a]ky])aminoC|. 6 alky]; 
hydroxyC|. 6 alkylaminoC l . 6 aJkyl;di(hydroxyC 1 . 6 alkyl)aminoCi^alkyl; 

pyrrolidinylCi_ 6 alkyl; pyrrolidinylCi^alkyloxy; pyrazolyl; thiopyrazolyi; pyrazolyl 
substituted with two substituents selected from Ci^kyl or trihaloCj^aJkyl; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydxopyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCj^alkyl; 
quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Cj^alkyl, Ci. 6 alkyloxy, 
hydroxyC]-4alkyl, trifluoromethyl, trifluoromcthyloxy, hydroxyCj^alkyloxy, 
Ci^alkylsulfonyl, Ct^alkyloxyCi^alkyloxy, Ct^alkyloxycarbonyl, 
aminoC M alkyIoxy, di(Ci„ 4 alkyl)aminoCj.4alkyloxy, dKC^alkyOamino, 
di (C i _4alkyl )aminoc arbony 1 , di (C | ^alky l)aminoC | ^alkyl , 
di(Ci. 4 alkyl)aminoC M alkylaminoCi^alkyl, 

di(Ci. 4 alkyI)amino(CMalkyl)amino f di(C|.4alkyl)amino<Ci^alkyl)aminoCi^alkyl > 

di(C|. 4 alkyl)aminoCi. 4 alkyl(Ci. 4 alkyl)amino, 

di (Ci . 4 alkyl)aminoC i_4alkyl(C Malkyl)ami noC Malkyl, 

aminosulfonylamino^i^alkyOamino, 

aminosulfonylamino^j^alkyOaminoCi^alkyl, 

dj(Ci.4alkyI)aminosulfonylamino(Ci. 4 alkyl)amino, 
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^(Ci^alkyOaminosulfonylaminoCCi^alkyOaminoCi^alkyl, cyano, 
piperidinylC M alkyloxy, pyrrolidinylC M aIkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperazinylCualkyl, di(CMalkyl)aminosulfonylpiperazinyi f 
di(Ci- 4 alkyl)aminos^ 

hydroxyCMalkylpiperazinylCi^alkyl, Ci^alkyloxypiperidinyl, 
Ci^alkyloxypipcridinylCi^alkyl, hydroxyCi. 4 alkyloxyCMalMpiP e rainyl, 
hydrox yC i ^alkyloxyCi ^alkylpiperazinylC \ ^alkyl , 

(hydroxyCi^alkylXCj^alkyOarnino, (hydroxyC M alkyl)(Cj^alkyl)aminoCi. 4 alky!, 
di(hydroxyCt^alkyl)amino, di(hydroxyCi, 4 alkyl)aminoCj.4alkyl, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyrrolidinylCi^alkyl, pyrrolidiny]C]. 4 alkyIoxy, 
morpholinyl, morpholinylCi^alkyloxy, morpholinyICi. 4 alkyl, 
morpholinylCMalkylamino, morpholinylCMalkylaminoCMalkyl, piperaztnyl, 
CMaIkylpiperaziny!,Ci.4a]kylpiperazinylCi. 4 alkyloxy, piperazinytCi. 4 alkyl, 
Ci. 4 alkylpiperaziny!C|. 4 alkyU Ci_4alkylpiperazinylCMalkylamino, 
Ci.4aikylpiperazinylC 1 .4alkylaminoC|. 6 alky],tetrahydropyrimidinyIpi^^ 
tetrahydropyrimidinylpiperazinylCMalkyK piperidinylaminoCi^alkylamino, 
piperidinylaminoCMalkylaminoCMalkyl, 
(C|. 4 alky]piperidinyl)(hydroxyCMalky])aininoC|^alkyIarnino, 
(CMalkylpiperidinyl)(hydroxyCMaIkyl)aminoC|^alkylaminoCMalkyl, 
pyridinylC|. 4 alkyloxy, 

hydroxyCMalkylamino, hydroxyCMalkylaminoCMalkyl, 

di(C M a]kyl)aminaCM^M^ ino »^ nothiadiazol y 1 ' 
aminosulfonylpiperazinyiCMalkyloxy, or thiophenylCi^alkylamino; 

each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Ci^alkyl, C^alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

48. The compound of claim 47 that is 
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or a pharmaceutical^ acceptable salt thereof, wherein 
O is -NH 2 or -OH; 
R 1 is H or as defined in claiml; 
R 2 , R 3 , and R 4 are as defined in claim 1; 

t is 0, 1 , 2, 3 or 4 and when t is 0 then a direct bond is intended; 
Q is nitrogen or ^ , \ , or \ , 

X is nitrogen or ; 

Y is nitrogen or ^ ; 

Zis-NH-, -0-or-CH 2 s 

R is selected from the group consisting of hydrogen, halogen, -NH 2 , nitro, hydroxy, aryl, 

heterocyclyl, C 3 -Cg-cycloalkyl, heteroaryl, C r Crakyl, haloalkyl, C r Cralkenyl, CrCralkynyl, C r C 7 - 
acyl, CpCralkyl-aryloxy, CpCy-alkyl-arylsulfanyl, C r C7-alkyl-arylsulfinyl ( Ci-CT-alkyl-aryisulfonyl, 
Ci-Cralkyl-arylaminosulfonyl, Ci-C7-alkyl-arylamine r CrC 7 -alkynyl-C(0)-amine, Ci-Cralkenyl-C(O)- 
amine, C r C r alkynyl-R 9 , C r C7-alkenyl-R 9 wherein R 9 is hydrogen , hydroxy, amino, Ci-C 7 -alkyl or 
C r C r alkoxy; 

R 12 is hydrogen, hydroxy, amino, hydroxyCi^alkyl, Chalky], C N6 alkyioxy, 
arylC^alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi^alkyl, 
aminocarbonylCi^alkyl, hydroxycarbonylCi^alkyl, hydroxyaminocarbonyl, 
C^alkyloxycarbonyl, Ci^alkylaminoC^alky] or di(Ci- 6 alkyl)aminoCi_ 6 aIkyl; 

-L^ is a bivalent radical selected from -NR 9 C(0)-, -NR 9 SO r or -NR 9 CH 2 - 
wherein R 9 is hydrogen, Ci. 6 alkyl, C 3 -iocycloalkyl, hydroxy C|. 6 alkyl, 
Ci^alkyloxyCi^alkyl or di(Ci> 6 alkyl)aminoCi.6alkyl; 

— (a) 

is a radical selected from 

A XR 5 )s f*\ 

15 X) 

(a-l) (a-2) (a-3) (a-4) 
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trihaloCi^alkyi; trihaloCi^alkyloxy; Cj^alkyl; Ci. 6 alkyl substituted with aryl and 
C3-iocycloalkyl; Cj^alkyloxy; Q^alkyloxyCi^alkyloxy; d^alkylcarbonyl; 
C^alkyloxycarbonyl; Ci^alkylsulfonyl; cyanoC^alkyl; hydroxyCj^alkyl; 
hydroxyCi^alkyloxy; hydroxyCi^alkylamino; aminoC 1 .6alkyIoxy; 
di(Ci^>a]ky])aminocarbonyl; di(hydroxyCi. 6 alkyl)amino; (aryl)(Ci-6alkyl)amino; 
di(C 1 . 6 alkyl)aminoC]^alkyloxy;di(C ] . 6 alky])aminoCj. 6 alkylamino 
di(Ci. 6 alkyl)aminoC 1 . 6 alkylaminoC 1 . 6 alkyl; arylsulfonyl; arylsulfonylamino; 
aryloxy; aryloxyC^alkyl; arylC 2 -6alkencdiy]; di(Ci^alky])amino; 
diCCi^aJkyOaminoCi^kyl; di(Ci. 6 alkyl)amino(Ci^alkyl)amino; 
di(Ci.6^1)amino(Ci. 6 alkyl)aniinoC 1 ^alkyl; 
diCC^lkyOamincC^alkyKCi^alkylianiino; 
di(C 1 . 6 alky])aminoCi. 6 alky](Ci. 6 alkyl)aminoCi. 6 alkyl; 
aminosulfonylamino(Ci^alkyl)amino; 
aminosulfony]anodno(Ci.6alkyl)amiTioCi^alky]; 
di(Ci.6alkyl)anunosulfonylamino(C 1 ^alkyl)amino; 

di(Ci.6alky])aminosu]fony]amino(C l J 6 alM) a ™ noC }-6alkyl; cyano; thiophenyl; 

thiophcnyl substituted with diCCi^alkyOaminoCi^kyKCi^alkyJJaminoC^alkyl, 

di(Ci.6alkyl)aminoCi^alkyU ^eaikylpiperazinylC^lkyl, 

hydroxyCi^alkylpiperazinylCi^alkyl^ 

hydroxyC i^aJkyloxyCi ^alkylpiperazinylCj^alky] , 

di(Ct.6alkyl)aminosulfonylpipera2inylCi^alkyl, 

d^alkyloxypiperidinyl, C^ealkyloxypiperidinylCj.^yl, morpholinylCi^alkyl, 
hydroxyC 1 ^alkyl(C 1 . 6 alkyl)aminoC U 6alkyl, or di(hydroxyCi^alkyl)aminoCi. 6 alkyl; 
furanyl; furany! substituted with hydroxyCi^alkyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazoly] substituted with aryi and Chalky!; Cj^alkyhnazoiyl; tetrazolyl; 
pyrrolidinyl; pyrroly]; piperidinylCi^alkyloxy; morpholinyl; Ct_ 6 alkyimorpholinyl; 
morpholinylCi^alkyloxy; 
raoipholinylCi^alkyi; morpholinylCj^alkylamino; 
morpholinylCi^alkylaminoCi^kyl; piperazinyl; Cj^alkylpiperazinyl; 
Ci. 6 alkylpiperazinylCi-6aIkyloxy ; piperazinylCi^alky] ; 

naphtalenylsulfonylpiperazinyl; naphtalcnylsulfonylpiperidinyl; naphtalenylsulfonyl: 
Cj^alkylpiperazinylCi^alkyl; Ci. 6 alkylpiperazinylCi.6alkylaniino; 
Ci. 6 a)ky]piperazinylCi^lkylaminoCi^alkyl; Cj^alkylpiperazinylsulfonyi; 
aminosulfonylpiperazinylCi^alkyloxy; aminosulfonylpiperazinyl; 
aminosulfony]piperazinylCi. 6 alkyl; di(Cj.6alkyl)aminosulfonylpiperazinyI; 
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di(C|.6alkyl)aminosulfony]pipera2inylCi^alkyl; hydroxyCi^alkylpiperazinyl; 
hydroxyCj^alkylpiperazinylCj^alkyl; Ci-<$alkyIoxypiperidinyl; 
Ci.6aikyloxypipcridinylCi.6alkyl;piperidinylaminoC].6alkylan^ 
piperidinylaminoCi-ealkylamiiioCi^alkyl; 
(C|.6alkyipiperidinyl)(hydtoxyCt.6a]kyl)aminoCi.6alkylajiiino; 
(C i .6a! kylpiperidinyl)(hydr^ 
hydroxyCi^alkyloxyCi^alkylpiperazinyl; 
hydroxyC|.6aJkyIoxyCi-6alkylpiperazinylC|^aJkyl; 

(hydroxyCi^alkyl)(Ci.6alkyl)amino; (hydroxyCi.6a!kyl)(Ci.6alkyl)aminoCi^alkyI; 
hydroxyCi.6aikylaminoCj.6alkyl; di(hydroxyCi.6aJkyl)aminoCi.6alkyi; 
pyrroIidinylCi^alkyl; pyrrolidinylCi_6alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from C].6alkyl or trihaloCi^alkyl; 
pyridinyl; pyridiny) substituted with C^alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahy dropyrimidinylpiperazinyl ; tetrahydropyrimidiriylpiperazinylC^ealkyl; 

quinolinyl; indole; phenyl; phenyl substituted with one, two or three substhuents 
independently selected from halo, amino, nitro, Ci^alkyl, CV^alkyloxy, 
hydroxyC|_4alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCj^alkyloxy, 
Ci^alkylsulfonyl, Ci^alkyloxyC^alkyloxy, Ci^alkyloxycarbony], 
aminoCi_4alkyloxy, di(Cj.4alkyl)aminoCj.4alkyloxy, di(Ci^alkyl)amino, 
di(Ci^alkyl)aminocarbonyl, di(Ci-4alkyl)aminoCMalkyl, 
dj(CMaIkyi)arninoCi^alkylarninoC|.4alkyl, 

di(Ci-4alkyI)arnino(Ci^alkyl)amino, di(Ci^alkyi)amino(Cj^alkyl)aminoCi^alkyl t 

di (Ci .4 alkyl)aminoC i ^alky 1(C i _4alkyl)ami no , 

di (C i ^alkyl)aminoC i ^alkyl(Ci ^alkyl)anii noC | ^alky 1 , 

aminos ul fony lamino(Ci ^al kyl)amino, 

arninosulfonylamino(CMalkyl)aminoC]^aikyl, 

di(Ci^alkyl)airunosulfonylaniino(C]^alkyl)arnino, 

di(CMalkyl)airrinosulfonylairu^ cyano, 

piperidinylCi^alkyloxy, pyrrolidinylCj^alkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperazinylCMaJkyl, di(Ci^alkyl)aminosulfonylpiperazinyl, 
di(Ci^alkyl)arninosulfonylpir^razinylCMaikyl,hydroxyCi.4alky)piperazinyl, 
hydroxyCi^alkyIpiperazinylC|.4aikyl, CMalkyloxypiperidinyl, 
CMalkyloxypiperidtinyICj. 4 alky], 
hydroxyCi^alkyloxyCi^alkylpiperazinylCMalkyl, 

(hydroxyCj^alkyl)(C|.4alkyl)amino, (hydroxyCi^aJkyl)(CMa]kyl)aminoCi^alkyl, 
di(hydroxyCj.4alkyl)amino, di(hydroxyC M alkyl)aminoCi.4aJkyl, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyiTolidinylCi. 4 aIkyl, pyrrolidinylC|.4alkyloxy, 
morpholinyl, morpholinylCMalkyloxy, rnorpholinylCj^alkyl, 
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morpholinylC w alkylamino, morpholinylC M aIkylaminoC M alkyl, piperazinyl, 

C 1 . 4 alkylpiperazinyl,C 1 .4alkylpiperazinylCi.4alkyloxy, piperazinylC,. 4 alkyl, 

Ci. 4 alkylpiperazinylC M aIkyl, C 1 ^alkylpiperazinylC 1 . 4 alkyIamino, 

Cj. 4 aIkylpiperazinylC M alkylajiiinoC w alkyl,tetrdhydropyrimi^ 
tetrahydropyriimdinylpipe^ 

piperidiny]aminoC|. 4 alkylaminoC M alkyl, 

(Ci. 4 alky]piperidinyl)(hydroxyC M alkyl)aminoC M alkylamino, 

(C,. 4 alkylpiperidinyl)(hydroxyCMalkyl)aminoC M alkylaminoC,. 4 alkyl, 
pyridinylCMalkyloxy, 

hydroxyCi^alkylamino.hydroxyCMalkylaminoCi^alkyl, 

di{CMalkyl)aminoCiwtalkylamino, aminolhiadiazolyl, 

aminosulfonylpiperazinylC w alkyloxy, or thiophenylC M alkylamino; 
each R 5 and R* can be placed on the nitrogen in replacement of the hydrogen; 
aryl in the above is phenyl, or phenyl substituted with one or more substituents each 

independently selected from halo, Cwalkyi, C.^alkyloxy, trifluoromethyl, cyano or 

hydroxycarbonyl. 

50. The compound of claim 49 that is 



HO. 




HOs. 
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wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 
R 1 

,C V-N-c- - 

wherein R 1 , r 2 , r 3 , and R 4 are as defined in accordance with claim 1. 
51. A compound of the formula: 

R 1 




O 

NH-^ A 



(R 11 )m (R 12 )n 




or a pharmaceutical^ acceptable salt thereof, wherein 
0> is -NH 2 or -OH; 
R ! is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
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Ring A is a heterocyclyl, wherein if said heterocyclyl contains an ~NH- moiety that 
nitrogen may be optionally substituted by a group selected from G; 

Rl1 is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, oxo, 
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, 
Cj^alkyl, C2-*alkcnyl, C 2 ^alkynyl, C^alkoxy, Ci^alkanoyl, C|. 6 alkanoyloxy, 
^(Ci^alkyOamino, A r ,/V-(Cj^alkyl) 2 amino, C^alkanoylamino, AKCi-gaikylJcarbamoyl, 
A/,Af-(d^alkyl)2carbamoyl, Ci. 6 alkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
AKQ^alkyOsulphamoyl, tyA^Cj^alkyl^sulphamoyl, aryl, aryloxy, arylCi^alkyl, 
heterocyclic group, (heterocyclic group)Ci. 6 alkyl or a group (D-E-); wherein R 1 , including 
group (D-E-), may be optionally substituted on carbon by one or more V; and wherein, if said 
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from J; 

V is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Cj^alkyl, C 2 ^alkenyl, C2^alkynyl, Ci^alkoxy, 
Ct.<>alkanoyl, Ci^alkanoyloxy, //-(Ci.6alkyl)amino,iV,^(Ci.6allcyl)2amino, 
Ci^alkanoyl amino, /V-(Ci^alkyi)carbamoyl, iVJV-(C|^alkyl)2carbamoyl, Ci. 6 alkylS(0) a 
wherein a is 0 to 2, Cj. 6 alkoxycarbonyl, A^-(C|. 6 alkyl)sulphamoyl, N.AHCj^alkylhsulphamoyl 
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or a group (D'-F-); wherein V, including group (D'-E'-), may be optionally substituted on 

carbon by one or more W; 

W and Z are independently selected from halo, nitro, cyano, hydroxy, oxo, 
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, 
C^alkyl, Q>-6alkenyl, C^alkynyl, C^alkoxy, C,. 6 alkanoyl, C|. 6 alkanoyloxy, 
^(C^alkyl)amino, iV,^(C,. 6 alky])2amino, Ci^alkanoyiamino, A^(C u alkyl)caitamoyl, 
MA^-(C].(5alkyl)2carbamoyl, d-6alkyIS(0) a wherein a is 0 to 2, C^alkoxycarbonyl, 
N-(Ci- ( >alkyl)su]phamoyl or AWCualkylksulphamoyl; 

G, J and K are independently selected from Ci.galkyi, C^galkenyl, C^alkynyl, 
d. 8 alkanoyl, C,. 8 allcylsulphonyl, Ci-galkoxycarbonyl, carbamoyl, ^(C,. 8 alkyl)carbaGioyl, 
ft f ^-(C l ^alkyl)carbamoyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl, aryl, 
arylC^alkyl or (heterocyclic group)Cualky); wherein G, J and K may be optionally 
substituted on carbon by one or more Q; and wherein if said heterocyclic group contains an - 
NH- moiety that nitrogen may be optionally substituted by a group selected from hydrogen or 
C^alkyl; 

Q is halo, nitro, cyano, hydroxy, oxo, trifluoromeihyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci. 6 alkyl, C 2 . 6 alkenyl, C 2 -6alkynyl, Ci^alkoxy, 
Ci^alkanoyl, C,.r,alkanoyloxy, ^-(Ci^alkyl)amino, M^-(C,.6alkyl) 2 amino l 
C^alkanoylaroino, ^(C,. 6 alkyl)carbamoyl, iV,^(C,^aIkyl) 2 caii>amoyl, C u alkylS(0) a 
wherein a is 0 to 2, Ci^alkoxycarbony], Ci^alkoxycarbonylamino, N- (Chalky l)sulphamoyl, 
ttN-(Ci^alkyl) 2 sulphamoyl, aryl, aryloxy, arylC^alkyl, arylQ^alkoxy, heterocyclic group, 
(heterocyclic group)C^a!kyl, (heterocyclic group)Ci. 6 allcoxy, or a group (D H -E"-); wherein Q, 
including group (D"-E"-X may be optionally substituted on carbon by one or more Z; 

D, D' and D" are independently selected from C^alkyl, C^alkenyi, C 2 . 6 alkynyl, 

i C 3 . 8 cycloalkyl, Ca-gcycloalkylC^alkyl, aryl, arylC^alkyl, heterocyclic group, (heterocyclic 
groupX^alkyl; wherein D, D' and D" may be optionally substituted on carbon by one or 
more P; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from K; 

E, E' and E" arc independently selected from -N(R a )-, -O-, -C(O)0-, -OC(0>, 
) -C(0)-, -N(R a )C(0)-, -N(R a )C(0)N(R b K -N(R 8 )C(0)0-, -OC(0)N(R 3 )-, -C(0)N(R'K 

-S(0) r -, -S0 2 N(R a K -N(R Q )S0 2 -; wherein R a and R b are independently selected from hydrogen 
or C^alkyl optionally substituted by one or more F and r is 0-2; 
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F and F' are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C 2 .oalkenyL 
C 2 -<>alkynyl, Ci^alkoxy, Ci.<>alkanoyl, Ci. 6 alkanoyloxy, AMC|^alkyl)araino, 
MiV-(Ci.6alkyl)2amino, Ci^aJkanoylamino, W-(Cmsalkyl)carbamoyl, 
MAHCt^alky]) 2 carbamoyl, C|. 6 alkylS(0) a wherein a is 0 to 2, C^alkoxycarbonyl, 
AHCi^alkyl)sulphamoyl and A^A^C^alkyl^sulphamoyl; 

m is 0, 1, 2, 3 or 4; wherein the values of R 1 may be the same or different; 
Ring B is a ring selected from 




wherein, 

X 1 and X 2 are selected from CH or N, and 

Y 1 , Y 2 , Y 3 and Y 4 are selected from CH or N provided that at least one of Y 1 , Y 2 , Y 3 
and Y 4 is N; 

R 12 is halo; 

n is 0, l t or 2, wherein the values of R 12 are the same or different. 
52. The compound of claim 51 that is: 




wherein R 11 is selected from: 





00 
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0 




and 









53. The compound of claim 52 that is the compounds of WO 03/024448 wherein the 
terminal moieties -C(0)-NH-Ay\ -C(0)-NH-Ay 2 , -CfOJ-NH-Ar'-NHj, and 
O 




are replaced with the moiety: 





wherein fl>, R\ R 2 , R 3 f and R 4 are as defined in accordance with claim 1. 

54. A compound of the formula: 

R 1 

O 

Ar— A-D~E-G-^- 

or a pharmaceutical^ acceptable salt thereof, wherein 
0> is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; and 
Ar, A, D ( E, and G are as defined in JP 2003137866. 

55. The compound of claim 54 that is the compounds 
of JP 2003137866 wherein the terminal moiety: 

NH 2 is replaced with 
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wherein <D, R\ R 2 T R 3 , and R 4 are as defined in accordance with claim 1. 
56. A compound of the formula: 




or a pharmaceutical^ acceptable salt thereof, wherein 

cD is -NH 2 or -OH; 

R 1 is H or as defined in claim 1; 

R 2 , R 3 , and R 4 are as defined in claim 1; 

X, Y, and A are as defined in JP 1 1-269146 (1999); and 

R 11 is the same as R 1 of JP 11-269146 (1999). 
57. The compound of claim 56 that is selected from one of the compounds 1-50 of 

Tables 2-4 of JP 11-269146 (1999) wherein the terminal moiety: 




NH 2 is replaced with the moiety: 
R 1 




wherein 0>, R\ R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 
58. A compound of the formula: 




or a pharmaceutical^ acceptable salt thereof, wherein 
o is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
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R 2 , R 3 , and R 4 are as defined in claim 1; 
n, X, Q, and A are as defined in JP 11-302173 (1999); and 
R 11 is the same asR 1 of JP 11-302173(1999). 
59. The compound of claim 58 that is 

the compounds 1-67 of JP 1 1-302173 (1999) wherein the terminal moiety: 





NH 2 is replaced with the moiety 

R 1 
R 2 

wherein o, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 

60. A compound of the formula: 

R 11 R 1 

A-X-Q-(CH 2 ) n -^'Y^NH^f^ 

<D R 

or a pharmaceutical^ acceptable salt thereof, wherein 
<t> is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
n, Q, and A are as defined in JP 2001131130; and 
R 11 is the same as R 1 of JP 2001131130. 

61. The compound of claim 60 that is selected from the compounds of JP 2001131130 
wherein the terminal moieties 



O 





4r 2 



NH 2 an d NH 2 are replaced with the moiety 



T R 2 

O if^s 



H 



R 
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wherein o, R\ R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 
62. A compound of formula: 



A-X-Q-(CH 2 ) n - 



PCT/US2004/031590 




63. 



or a pharmaceutical^ acceptable salt thereof, wherein 
<2> is -NH 2 or »OH; 
R 1 isHor as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 

n, X, Q, and A are as defined in JP 10152462, JP 2002332267, and JP 1 1-3021 73; and 
R n is the same as R 1 of JP 10152462, JP 2002332267, and JP 11-302173. 

The compound of claim 62 that is selected from the compounds of JP 10152462, JP 



2002332267, and JP 11-302173 wherein the terminal moiety 
is replaced with the moiety: 





wherein O, R 1 , R 2 , R 3 , and R 4 are as defined in accordance with claim 1. 
64. A compounds of the formula: 



A-X~Q-(CH 2 )n 



or a pharmaceutical^ acceptable salt thereof, wherein 
O is -NH 2 or -OH; 
R 1 is H or as defined in claim 1; 
R 2 , R 3 , and R 4 are as defined in claim 1; 
n, X, Q, and A are as defined in US 6,174,905; and 
R 11 is the same as R 1 of US 6,174,905. 
65. The compound of claim 63 that is a compound wherein the terminal moiety: 
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R 3 

of the compounds of Table 1 of US 6,174,905 and the terminal moiety: 
0 




H NH 2 

of the compounds of Tables 2-4 of US 6,174,905 are replaced with the moiety: 




wherein o, R\ R 2 f R 3 , and R 4 are as defined in accordance with paragraph claim 1. 

66. A compound selected from the compounds of Table 1 and Table la and pharmaceutical^ 
acceptable salts thereof. 

67. A compound according to any one of claims 1-66 for use in inhibiting histone deacetylase. 

68. A compound according to any one of claims 1-66 for use in treatment of a disease selected 
from the group consisting of a cell proliferative disease, a protozoal disease and a fungal 
disease. 

69. The compound of claim 68, wherein said treatment is effected by inhibiting histone deacetylase. 

70. The compound of claim 68, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

71. The compound of claim 68, wherein said cell proliferative disease is cancer. 

72. The compound of claim 71, wherein said cancer is a solid tumor cancer. 

73. The compound of claim 71, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

74. A pharmaceutical composition comprising a compound according to any one of claims 1-66 and 
a pharmaceutical^ acceptable carrier, diluent, or excipient. 

75. The pharmaceutical composition of claim 74 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

76. The pharmaceutical composition of claim 75, wherein said nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 
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77. The pharmaceutical composition of claim 76, wherein said antisense oligonucleotide is selected 
from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4 f SEQ ID 
No:5 f SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10. SEQ ID Norll, 
SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID No:17. 

78. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an effective inhibiting amount of a compound according to any one of claims 1- 
66. 

79. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of any one of claims 74-77. 

80. The method of claim 79, wherein the disease is a cell proliferative disease. 

81. The method of claim 80, wherein the cell proliferative disease is a neoplastic cell proliferative 
disease. 

82. The method of claim 80, wherein said cell proliferative disease is cancer. 

83. The method of claim 82, wherein said cancer is a solid tumor cancer. 

84. The method of claim 82, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 
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SEQUENCE LISTING 

<110> Methylgene, Inc. 

Paquin, Isabelle 
Tessier, Pierre 
Mallais, Tammy C 
Leit, Silvana 
Frechette, Sylvie 
Besterman, Jeffrey 
Moradei, Oscar 
Vaisburg, Arkadii 

<120> Inhibitors of Histone Deacetylase 

<130> MBHB-03-552-D 

<160> 17 

<170> Patentln version 3.3 

<210> 1 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number U50079 
<400> l 

gaaacgtgag ggactcagca 20 



<210> 2 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number U50079 

<400> 2 

ggaagccaga gctggagagg 2 0 



<210> 3 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number U50079 

<400> 3 

gttaggtgag gcactgagga 20 



<210> 4 
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<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number U31814 

<400> 4 

gctgagctgt tctgatttgg 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number U31814 

<400> 5 

cgtgagcact tctcatttcc 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AF039703 

<400> 6 

cgctttcctt gtcattgaca 



<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AF039703 

<400> 7 

gcctttccta ctcattgtgt 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AB006626 

<400> 8 

gctgcctgcc gtgcccaccc 
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<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AB006626 

<400> 9 

cgtgcctgcg ctgcccacgg 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic oligonucleotides: accession number AB006626 
<400> 10 

tacagtccat gcaacctcca 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AB006626 

<400> 11 

atcagtccaa ccaacctcgt 20 



<210> 12 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic oligonucleotides: accession number AF039691 
<400> 12 

cttcggtctc acctgcttgg 



<210> 13 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AJ011972 
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<400> 13 

caggctggaa tgagctacag 20 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AJ011972 

<400> 14 

gacgctgcaa tcaggtagac 20 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AF239243 

<400> 15 

cttcagccag gatgcccaca 20 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AF230097 

<400> 16 

ctccggctcc tccatcttcc 20 



<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic oligonucleotides: accession number AF230097 

<400> 17 

agccagctgc cacttgatgc 20 
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